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(MEMORIES OF THE GREAT CRAFTSMEN 


Grinling Gibbons” 
(1648-1721) 


By permission of the 
Victoria and Albert Museum 


The craftsmanship of Grinling Gibbons was only for the 
few. Modern engineering skill, mechanisation and organisation 
brirg the high quality products of M.E.M. within the reach 
of everyone. This is the new craftsmanship. 


SWITCH, FUSE and MOTOR CONTROL GEAR 


MIDLAND ELECTRIC MANUFACTURING ‘Co. LTD., TYSELEY, BIRMINGHAM, Ii 
21-32, Rathbone Place, London, W.1. 48-50, Chapel Street, Saiford, Manchester, 3 


RUBBER MIXING AND MILLING : 
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= 
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H.C. Soft Plain Tinned and Hard 
Drawn Copper Wire and Strip for 
all purposes 


BRASS WIRE and STRIP 


R.H.SYMONDS Ly. 
39 VICTORIA ST., WESTMINSTER, S.W.1 


Telephone No. : ABBEY 2771-5 


In these days of tremendous war 
effort where high quality in materials 
is of paramount importance 
“Sistoflex’’ remains unsurpassed 


SPIC 


19 NEW BRIDGE ST., LONDON, E.C.4. Telephone: CENTRAL 4211 
FIBRE 


for 


UNDERGROUND 


4 
for CLEANING 


CABLES 

KEY ENGINEERING CO. LTD. 

4 QUEEN VICTORIA STREET, LONDON 
AND MANCHESTER. 


and DRYING 


p a p r 


Write for Samples and Prices to: 
EVANS, ADLARD & Co. Ltd. 


POSTLIP MILLS. WINCHCOMBE, CHELTENHAM 


s 
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TO 3-PHASE 
MOTORS ETC. 


THE WESTINGHOUSE STATIC 

PHASE CONVERTER TAKES 

UP LITTLE ROOM AND CAN 

BE USED TO OPERATE ANY 

MACHINE TOOL, OR OTHER 
MACHINE HAVING A BUILT-IN THREE- 
PHASE MOTOR, DIRECT FROM. A SINGLE- 
PHASE SUPPLY 


Illustrated are two 4-kVA_ units operating 
in parallel and supplying the motors of two 
capstan lathes each with 2 H.P. motors, two 
capstan lathes with 3 H.P. motors, a centre 
lathe with a 2.H.P. motor and a 3 H.P. 
milling machine, a! H.P. grinder and an 0-5 
H.P. drill, a total of 164 H.P. The installation 
is at Messrs. Jelks, Holloway Road, London, 
and the wiring contractors were Messrs. J. W. 
Russell, of Watford. 


/to3 Phase 


Write for descriptive pamphlet Oo N Vv E R T R 


No. 11M (Price under Paper 

Control Order, | /-) to Dept. E.R. 

WESTINGHOUSE BRAKE & SIGNAL CO, LTD. 
Pew Hill House, Chippenham, Wiits. 
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"You may not identify 


this plane, but you can 
islways identify Bull 
piors displayed 


a The plane illustrated is the Messerschmitt 110, illustration by courtesy of '‘ The Aeroplane "* 
re 
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MAIN CONTROL GEAR 
for all factories 


LLL, Y 


BILL SWITCHGEAR LTD 
BIRMINGHAM:20 


| lectriticai = 


On your 


y. thousands of Peebles Pole © 
ounting Trepsformers ate 
iently serving t districts 


the and ‘in countries: 
overseas. 


unvarying reliability season 
er season, during stormy weather, 
with temperatures below zero, or 
in the hottest days. of summer. 
~ ensures an unfailing supply of power 
to large numbers of villages, 

jets and farms. 


PROVED IN PRACTICE 
OVER THE WORLD 


z= = “SBRUCE PEEBLES & CO. LTD 
switch. and xed | ENGINEERS. - “EDINBURGH” 


- adil Manufacturers of all sizes and types of Rotatin; 
f Electrical Machinery, Transformersand Rectifiers 


LONDON: A W ZELLEY MANCHESTER-GLASGOW. 
73, GREAT PETER BELFAST BURTON-ON-TRENT 
SWI EXETER SOUTHAMPTON 
- 
3561 
A‘ 


require, in 
we are so busy supp 


Issued by Rowlands Electrical Accessories Ltd., R.E.A.L. Works, BIRMINGHAM 18 
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FLAMEPROOF 


MOTORS 


Totally-enclosed 
Fan-cooled 
Squirrel-cage 
Flameproof Motor 


FLAMEPROOF MOTORS 

UP TO 1,000 H.P. 

re from 4 H.P. 
Slip-ring from 5 H.P. 


AN EXTENetve RANGE OF 
FLAMEPROOF CONTROL GEAR 


For use in collieries, oil 
refineries, paint and varnish . 
works, spray booths, and any All-steel cyclindrical frame 
situation where inflammable motors and gate-end control 


gear are available for under- 
gases or liquids may be present. 


THE BRITISH THOMSON-HOUSTON CO.,LTD. 


ROWN HOUSE, ALDWYCH, LONDON, W.C.2 
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Daily there flows a never-ending stream of immensely From a featherweight tiny watch spring to a powerful brake 
varied precision products from underneath the roof cable ... from a gramophone needle to a pressed steel 
tree of * TERRYS OF REDDITCH.”’ Below is shown spanner, Terry’s make them all, in all shapes and sizes 
atiny cross-section...to ist and illustrate them all They can help you with your spring or presswork prublem. 
would be a difficult task. Write for a copy of their wartime catalogue 


EXTENSION 
SPRINGS 


FLAT WIRE 
SPRINGS 


MACHINED 
PARTS 


WATERPROOF 
OUTER CASING 


MOTOR CYCLE TOOLS ACCESSORIES ALSO 

DOMESTIC ACCESSORIES | 

ESTABLISHED 1855 


HERBERT TERRY & SONS LTD., REDDITCH ° Also at London, Birmingham and Manchester 


6 

SPRINGS 

STEEL 
CABLE 
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PNEUMATIC TOOLS 
CONTRACTORS EQUIPMENT 


DRILLS 
REAMERS 
TAPPERS 
SCREW DRIVERS 
NUT RUNNERS 


WELL ‘TOOLS 


> 
September 4, 1942 SC 
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A.C. 4 BEARINGS 
400 VOLTS, 3 PHASE 
50 CYCLES. 

1, 2, 3, 4 ano 5 HP. 


DELIVERY— 

IMMEDIATELY ON 
RECEIPT or MACHINE 
TOOL LICENCE AND 
CONTRACT NUMBER 


GREAT HAMPTON STREET 


BIRMINGHAM: 18 
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This range of B.I. 
Cut-outs with 
moulded insulat- 
ing cases, com- 
plies with B.S.S. 
No. 88/1939. 


All fuse contacts 
are of tinned cad- 
mium copper and 
are self-aligning, 
the holders being 
designed to take 
fuses of the cart- 
ridge type. 

Prices and particulars on 

application. 


“BRITISH INSULATED CABLES LTD. 


Head Office:- PRESCOT — LANCS. Tel. No: PRESCOT 657! 


9 


NEW SOUTHGATE, LONDON,N.I! 
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A Ferranti 
advertisement 
now appearing 
in national 


magazines 


Sab economy of using your electric 
fire on cool evenings is that its 
heat is immediately available and 
, instantly discontinued. Use it only 


when you need warmth — not a 
moment longer. 


you can redu 
re by fitting 
if your Ferranti 
me to get it done ly for winter. 
be ve ut your Dealer 
rts for re 


* FOREMOST , HOTTEST 


FERRANTI LTD., Moston, MANCHESTER, 10 
London Office: Bush House, Aldwych, W.C.2 


be very scar mplete range 
New Ferranti Fires will indeed ry ce this winter, but a co : 

very model produced since 1930. 
rts is concerning e Pp 
of Spare Parts ry 


E PARTS LIST." 
fi our copy of the Ferranti Fire SPAR’ 
Write for y 
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ARDING 


OWER 


Electric POWER is a mighty 
sinew ofthe nation’s effort. It must 
be GUARDED against leakage. 


Tullis Russell Rothmill Cable 
Insulating Papers are called 
upon by leading cable manu- 
facturers to perform this task, 
and it is carried out admirably 
by these renowned, uniformly 
high-quality insulating papers. 

Rothmill Papers are guaran- 
teed free from metals and grit. 


Write for details of the com- 
plete range. 


ROTHMILL 


CABLE INSULATING PAPER | 
Tallis Russell + Co, Led. 


Auchmuty & Rothes Paper Mills, Markinch, 
cotlan 
LONDON MANCHESTER BIRMINGHAM 
1TudorSt., _372Corn Exchange 116 Colmore Row 
EC.4 Bldgs., Corporation St. 
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Here is the latest addition to 
the range of ISCO Ironclad 
Service Fuses. The general 
design is similar to that of the 
200 amp. and 300 amp. single 
pole ISCOS. 


Henley patent Wedge type 
Cartridge Fuses (33” fixing 
centres) or Henley patent 
Wedge type Links can be 
fitted as required. 


Full details on request. 


MILTON COURT - WESTCOTT - DORMNG 
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(EASTERN HALF OF) 


= COnADD 
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REPRESENT - FUR 


MAP SERIES PETTER Engines have always played a prominent part 

No. 5 in supplying the power requirements of the primary 
COPYRIGHT DESIGN industries of Eastern Canada. We look forward witb 
confidence to the future and to renewing valued and close 

associations through our good friends and representatives : 


GUILDFORDS LTD. 
136/140 Upper Water Street, Halifax, NOVA SCOTIA. 
LUNENBURG FOUNDRY CO. LTD. 
Lunenburg, NOVA SCOTIA. 


McRAE ENGINEERING EQUIPMENT LTD. 
1 King Street West, Toronto, ONTARIO. 


PETTERS Lor. WATSON JACK & CO. LTD. 
LOUGHBOROUGH : Castle Building, MONTREAL. 


NEWFOUNDLAND TRACTOR & EQUIPMENT CO. 
ENGLAND LTD., P.O. Box 724, St. John’s, NEWFOUNDLAND. 


14 September 4, 1942 
6.48 
| 
| 


- 


September 4, 1942 ELectrRIicAL REVIEW 


300 AMP. T.P. ‘COMBINATION ” FUSE-SWITCH 
SHOWING CARTRIDGES ISOLATED FROM BOTH 
LINE AND LOAD CONTACTS. 


All ‘English Electric? ‘Combination’ Fuse-Switch Units from 
30 amps. to 750 amps. possess this valuable double isolation feature 
allowing cartridges to be handled with complete safety when the 
switch cover is open. They are therefore suitable for the control of 
inter-connector and all other types of circuits on which a ‘ feed-back” 
can be obtained under normal or emergency conditigns. 


Write for full particulars. 


THE ENGLISH ELECTRIC COMPANY LIMITED 
STAFFORD— 
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DELIVERY 


of any of the following 


NEWMAN MOTORS 


ex Works Stock 
400 VOLTS - 3-PHASE - 50 CYCLES 


SYNCHRONOUS SPEED 3,000 R.P.M. 
11,;22;345 7; 10 12; 


45 6 7: 10 HELP. 


SYNCHRONOUS SPEED 1,000 R.P.M. 


SYNCHRONOUS SPEED 1,500 R.P.M. | 
3 ¢+2 115 23 4 & HP. | 


SYNCHRONOUS SPEED 750 R.P.M. 
1 42 8 4 & HP. 


Many of the above ratings are also available from our Branch Stocks at 
London, Birmingham, Nottingham, Manchester, Leeds, Glasgow and Belfast 


Head Sales Office : 32 Victoria Street, Westminster, London, sS.W.I 


. 
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j M&C SWITCHG 
Guaseow 


& 


At 


Major or Minor, each detail has its importance. It is: by attention 
. to detail in design and manufacture, as, for example, the test curve and 
coil for overcurrent protection in Oil Circuit Breaker gear, that the pro-. 
of M.&C. S. have. guined reputation for reliability in service. 


M. C. SWITCHGEAR LTD. 


LONDON OFFICE : 36 VICTORIA STREET, WESTMINSTER, S.W.1. Phone : ABBey 6454 
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RANSOME MARLES 


BEARING 
) NEW 


e 
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Prelude tothe TRIODE.... 


O. W. Richardson discovered a law of thermionics that paved the way for 
Langmuir, Fleming—and the thermionic valve. It connected the emission 
of electrons from a body with its temperature; the higher the nemgeeonenane, 
the greater the rate of emission. 


We wish Distrene could have been available to those pioneers. It would 
have simplified their work—just as to-day it simplifies the insulation 
problems of radio and high-frequency engineers. The physical properties 
of Distrene are remarkable. The figures below tell most of the story; 
so that you may check them, may we send working samples? 


DISTRENE (REGD:) 


Compression Strength . 7 tons per sq. in. Surface Resistivity - 310° megohms 
; ; (24 hours in water) 
Specific Gravity . + + 306 Njelectric Constant . . 2-60-2-70 
6 
Water Absorption «Nil (60-10* eycles) 
Power Factor up to 100 megacycles 
Coefficient of Linear Expansion . -ooor "0002-0003 


* 

Distrene (Regd.) is made in sheets, rods and tubes; also in powder form for 
injection moulding. It has a faster moulding cycle than any other class of injection 
moulding power and, owing to its low density, it gives more mouldings per 
pound of material. 


BX PLASTICS LTD Hale End London Eq & elsewhere 


LHS/BX/C157 
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ELECTRIC LAMPS 


EL.M.A. LAMPS 
MADE IN ENGLAND 


The high quality of Elasta Lamps is due 
to the care taken in their construction. 
The tests made at every stage of 
manufacture ensure that this high © 
standard is uniformly consistent, result- 
ing in Elasta Lamps giving 

CORRECT LIGHT ALL THE TIME 


5, EARNSHAW STREE NEW OXFORD ST 


Telephone: TEMple Bar 6074. Telegrams: ‘‘Duramentum, Westcent, London.”’ 
Branches holding stocks from which supplies can be obtained : 
MANCHESTER : LEEDS : LEICESTER: 
18 Pool St., Market Street. 6 Park Square. 89 London Road. 
Tel.: Deansgate 5€87. Tel. : 221 19. Tel.: 59028. 
yrams : Gra’ 
Pope’s, Deansgate 5687.” ** Pope's. lak 22119,"” ** Pope's, 59028.” 
BIRMINGHAM :3 Grosvenor Chambers, LIVERPOOL : BRISTOL: 
Broad St. Corner, Broad Street. Mr. B. Marks, 123 Victoria Street. 
Tel. : Midland 2580. 29 Lascelles Road Tel. : Bristol 23239. 
Grams : *‘ Pope’s, ‘Midland 2580, Birmingham.” Liverpool 19 Grams: * Pope’ s, Bristol 23239.” 


Campbell, Gardner Co.) : 27 Franklin Street. 
: Belfast 25171 Grams : ** Camergard, Belfast.” 


20 Pe September 4, 1942 
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FUEL 
ECONOMY ADVICE 


IN SUPPORT OF THE 


MINISTRY 
OF FUEL 
& POWER 


No. | 
The efficiency of the Jackson 
oven enables the consumer to 
save as much as 100 watts 
per hour by using the oven for 
simmering and stewing instead 


of using a boiling plate. 


ISSUED BY THE COOKERY ADVISORY AND 
DEMONSTRATION DEPARTMENT OF _ THE 


JACKSON ELECTRIC STOVE CO. LTD. 
143 SLOANE STREET, LONDON, S.W.1 
TELEPHONE : SLOANE 6248 
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A Great FREE Offer 


A Handbook 
of Modern 
Electrical 
Practice for 

the Working 
Electrician 


4 Volumes 
1,500 Pages 
} 2,100 Articles 


Over 2,400 

Photographs, 

Drawings, 
Diagrams, etc. 


{ 37 Plates (I in Colour 
and 8 Folding Plates) 


2 large FoldingCharts 


Over 120 Reference 
Tables and Charts 


POST THE FREE 
FORM TO-DAY 


Just sign and post the form at 
right and on acceptance we will 
send you these four volumes, 
carriage paid, to examine for 
one week free. You may either 
return them to us, within 8 days, 
to end the matter, or you may 
keep them on the very easy 
terms outlined on the form. 

Note: SEND TO-DAY to ensure 
earliest possible delivery as there 
is a very big demand for this 
New Edition and applications will 
be dealt with in strict rotation. 


to Electrical Engineers 


and Electrical Workers 


WE INVITE YOU TO EXAMINE IN YOUR OWN 
HOME FOR ONE WHOLE WEEK, ABSOLUTELY 
FREE OF CHARGE OR OBLIGATION TO PURCHASE 


THE ELECTRICAL 


ENCYCLOPEDIA 


Third Edition—Newly Revised 
and Extended 


General Editor: $. G. BLAXLAND STUBBS 
Assisted by 6 Expert Associate Editors and 32 Highly Qualified Contributors. 


THE FIRST AND ONLY BOOK OF ITS KIND 


THis New Edition of ‘‘ The Electrical Encyclopedia,” completely 
revised and brought up to date, carries many important additions 
and improvements, including new plates and new articles. Written 
by experts in every branch of the profession, this comprehensive 
work contains sound, up-to-date, authoritative information, and 
covers thousands of problems and questions of everyday work. 


The rapid development of electrical technology means an enormous 
increase of opportunities for the electrical engineer who keeps 
abreast of advancing knowledge. YOU can seize these new. 
opportunities NOW by the aid of “‘ The Electrical Encyclopedia.” 
Whatever your particular subject or job you will find that this 
work will add to your efficiency, aid your advance in your 
profession and secure certain SUCCESS. 


To war workers engaged in armament and aircraft produc- 
tion, ‘* The Electrical Encyclopedia” will prove invaluable. 


FREE EXAMINATION FORM 
To the WAVERLEY BOOK CO. LIMITED, 
96 & 97 Farringdon Street, LONDON, E.C.4. 


Please send me, carriage paid, for seven days’ FREE examination, ‘* THE 
ELECTRICAL ENCYCLOPEDIA” (New Edition) complete in four volumes. 
It is unders that I may return the work on the eighth day after I receive 
it, and that there the matter ends. If I keep the books I will send you on 
the eighth day a First Payment of 4/-, and, beginning 30 days after, sixteen 
further monthly payments of 5/- each, thus completing the purchase price. 
Price for Cash on the eighth day, £4) : 


ADDRESS 

UPATIDN State 1F HouskHOLDER...... 

PaRENT’s SIGNATURE 

REQUIRED IF ONDER OE ee 


E.R.42- PLEASE FILL IN ALL PARTICULARS ASKED. 


— 
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INDUSTRIAL PROCESSES 
- ARE USUALLY THE RESULT OF 

SCIENTIFIC RESEARCH AND 

DEVELOPMENT. 


Branches a!-Bellast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, Newcasile-on-Tyne, Nottingham, Sheffield, 


* 
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Your drives 


deserve the dependable 
AUSTIN ENGINE 


COMPLETE PUMP, generator or compressor set is only as dependable as 

the engine that drives it. That is why the Austin Industrial Engine is in 
such wide use. It is the engine giving such superlative service in thousands 
of light trailer fire pumps— the stationary engine with the Austin tradition 
behind it. The Engine is a four-cylinder, 900 c.c., power unit with magneto 
ignition although battery ignition can be provided if required. It develops 
7 B.H.P. at 1,000 r.p.m. and 14 B.H.P. at 2,000 r.p.m. A mechanical type 
governor working to close limits is incorporated, and also 
a special heavy stationary type flywheel. Radiator 
and petrol tank are built in to make a light, 
compact and entirely self-contained 
assembly that can readily be adapted ~ 
to numerous applications. 
A larger Austin power 
unit is also available, 
developing 8 B.H.P. at 
1,000 r.p.m. and 18 
B.H.P. at 2,000 r.p.m. 
Full technical details of : 
both engines will be sent @ 
on application. 


THE AUSTIN MOTOR COMPANY LIMITED, LONGBRIDGE, BIRMINGH 


AM 


17.H.10 
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~ THE RISING 
DEMAND FOR 


INCREASED 
PRODUCTION 


demands reliable 
control gear— 


‘K’ GEAR 
meets this demand. 


Up to 660 volts 


FERGUSON, PAILIN LIMITED 
MANCHESTER | ENGLAND 
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BERYLLIUM 
COPPER 


Cu-Be 250 


* A non-magnetic high 
For SPRINGS & DIAPHRAGMS -€0 nductivity alloy with 


of all types, ELECTRIC SWITCH 
PARTS, RADIO VALVE PARTS, 


ee 
rose cues strength, elastici 


CONTACTS, CAMS, BUSH- 
INGS, ROLLER BEARINGS etc: 
Leaflet and full details on request. and i esistance to fatigue 
Manufactured by 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Head Office: 22, Old Broad Street, London, E.C.2 Telephone: LONdon Wall 3141 
Sole Distributors :—RELIABLE ENGLISH AGENCIES LTD., 39, VICTORIA ST., LONDON, S.W.|. Tel.: ABBey 6259 
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SERVICE EVERYWHERE 


ficker 


CTRICAL 


J/Q101 


COSMOS LAMPS Metrovich's tight product 
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(Above) Crypton”” 
Valve Rectifier Battery 
Charger fitted with 
British-made valves. 
A wide range of 
standard Chargers of 
this type is available. 


““CRYPTON ”’ manufacture three types of Static Rectifiers ia ” 
—Metal Rectifiers, Valve Rectifiers and Mercury Arc Bi 
Rectifiers—thus enabling you to select the particular type Rectifier! Battery 
that will most efficiently meet your requirements. Charger. » These 

models are available 
If you have a problem which calls for the conversion of in over fifty’standard 
A.C. to D.C. for any purpose, please ask us to quote. designs. 


For complete Technical Information, etc., regarding all types 
of CRYPTON Rectifiers write to :— 


CRYPTON EQUIPMENT LTD. camer 


Rece Orrice: GEORGE STREET, BRIDGWATER, SOMERSET. 
TELEPHONE: BRIDGWATER 2614-5 + TELEGRAMS: ‘CRYPTOQUIP, BRIDGWATER’. 
Associated Companies: LANCASHIRE DYNAMO & CRYPTO LTD., MANCHESTER. FOSTER TRANSFORMERS & SWITCHGEAR LTD. WIMBLEDON. S.W 19 


CRYPTON 
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Engines of Peace 


Oil Engines which provide power for 
pumping plants are indeed engines of 
peace. Yet their function is as vital to 
the nation as that of the “‘ engines of war.”’ 


Ruston oil engines are helping the national 
effort by providing the power for large 
and small waterworks and other public 
and industrial undertakings both at 
home and overseas. 


For dependability you need. 


RUSTON 
OIL ENGINES 


Ruston & Hornsby Ltd., Lincoln 


30 
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SPECIALISATION 
Ever since the introduction of unit-protection on principles 
established as long ago as 1904, we have specialised in the 


study of this important and .complex matter, and have 
developed protective-systems adequate for all system faults and 
transients. Intensive research by a staff of experts in a fully- 
equipped laboratory, coupled with experience gained in actual 
practice under normal and abnormal conditions, has resulted 
in a standard of efficiency so high that Reyrolle protection 
plays a major part today in safeguarding electricity supply. 
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GOOD LIGHTING 


IS VITAL FOR THE'BATTLE OF PRODUCTION’ 


REFLECTOR AND 
INSTANTLY 
RELEASED AND 
REPLACED 


Let us quote for 

your requirements. 

Extensive range 
available. 


INDUSTRIAL 


Full particulars 
of equipment sent 
on request. 


" ADJUSTABLE. FOR LOCAL LIGHTING. 
ALSO AVAILABLE WITH TWO orn THREE ARMS 


REVO ‘FLUOROMITE 
for the DAYLIGHTING’ 


OSAFERLITE’ [ee 

FOR 

eg 

: ELECTRIC COLT TIPTON, STAFFS 
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AUTOMATIC 
SAVING 


but not only of money. 


The special conditions of electricity supply often demand automatic 
control so that full advantage may be obtained from a power-factor 
improvement scheme. Many such schemes have been evolved by J. & P. 


Saving of money has not been the only consideration. Heavier loads have 
been carried by existing feeders, saving time by uninterrupted output. 


JOHNSON & PHILLIPS LTD. 


CHARLTON, LONDON, S.E.7 


Telephone : Greenwich 3244 (13 lines) Telegrams : ‘“‘JUNO”’ Chariton, Kent. 


mark that mecns that little more"in quality, 


a 


Size, of course, isn’t everything, but to produce 
E.H.T. Bushings of this magnitude implies 
specialised organisation. 

The High Tension Circuit Breaker Bushings, 
shown here are just another example of Bullers’ 
capacity for tackling an outsize job: 


Big as they are, they are all in the day’s work for 
our Research Laboratories and Works. And to 
ensure absolute accuracy and interchangeability 
in assembly, we manufacture Complete Units, 
both porcelain and ironwork in our own plants. 


Whatever your require- 
ments — whether small 
and intricate or on the 
large scale as here— 


make sure by specifying - 
Bullers. 


BULLERS LTD. 


"a THE HALL, OATLANDS DRIVE, WEYBRIDGE, SURREY 
Telephone : Walton-on-Thames 2451 
Manchester Office : 196 Deansgate, Manchester 
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The “« Battle for Fuel” 


Wanted—A Scheme that Will Work 


AST week we mentioned the en- 
deavour of the Ministry of Fuel to 
get down to brass tacks by helping 

the consumer calculate, and 
voluntarily keep within, the limits which 
it was sought to impose under the 
proposed fuel rationing scheme. But, 
as with everything else connected with 
the subject, difficulties have arisen. 
Many object that the average house- 
holder cannot be expected to perform the 
simple calculations which are necessary. 
If this is true it is yet another reflection 
upon our educational system. Then, it is 
said, even if the arithmetic is successfully 
grappled with, slot-meter consumers will 
not know how much they are using— 
their gas and electricity are measured in 
shillingsworths and not cubic feet or kilo- 
watt-hours. 


Interchangeability of Fuels 


Others point to the difficulty of ensuring 
that the separate amounts of coal, gas 
and electricity (and perhaps paraffin) 
total up to the allotted maximum. These 
points are, of course, just those which 
would appear to make compulsory ration- 
ing on the Beveridge lines unworkable 
without much confusion and hardship. 

Hard cases proverbially make bad law 
which may be held to mean that if only 
a small number of people are adversely 
affected by legislation adopted for the 
good of the community as a whole then 
that legislation is justified. 

It is probable that this is the case with 
the present scheme ; on the whole, for the 


small establishment, the allowance is not 
unreasonable and this class of household 
is preponderant. 

But it has apparently been overlooked 
that, generally speaking, the larger the 
house the bigger the rooms and the adop- 
tion of a straight line graph as the 
Ministry seems to have done is not very 
satisfactory. We wonder what is to happen 
in the stately homes of England which 
cannot have fuel for more than seven 
rooms. 

Arbitrary Division 

Another unsatisfactory feature is the 
obstinacy with which the Ministry holds 
to the zoning method. Were the tem- 
perature maps studied before the arbitrary 
division was made? It is obvious that if 
they were it was realised that any attempt 
to allocate allowances on such a basis 
was totally impossible. There is a wide 
area in the east of the Southern division 
which is far colder in winter than many 
districts in the Midlands and Northern 
zones. And even if the lateral zoning 
employed is considered to be a sincere 
attempt to even things out the great 
difference in the Northern and Southern 
allowances is unconscionable. 

As we have said, all these arguments are 
against a rationing scheme but the fact 
remains that coal must be saved and 
destructive criticism is useless. Is there 
a reasonable and workable alternative ? 
We think that there is for a voluntary 
scheme, although it may be thought 
reactionary.” 
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The basis adopted for the original 
(1939) rationing Order was the consump- 
tion in a previous corresponding period. 
This was later abandoned for two main 
reasons. First, it was considered that the 
movements of people and the change in 
their circumstances made it generally 
inapplicable ; secondly, it was held to 
penalise those who had been economical 
and to favour the extravagant. 

Now the movements of population 
have not been so extensive during the 
past year and most people have a firm 
basis on which they could plan economy. 
Therefore it is reasonable to suggest that 
they should be appealed to to reduce their 
consumption during the current year to 
three-quarters or even two-thirds of that 
during the corresponding period. This 
could easily be applied to coal, gas and 
electricity separately and the equivalents 
would not matter. The scheme is, of 
course, no more “ watertight’ than the 
Ministry’s, but it is simpler and therefore 
has more chance of success. 


IN an address last week 
Training for (reported on another page) 
Export Dr. A. P. M. Fleming 
added his warning to those 
which have already been uttered regarding 
the conditions which will probably govern 
export trade after the war. The principal 
factors are the enforced industrialisation 
of former customer countries and the loss 
of our overseas investments. For a century 
or more this country has been fortunately 
placed for foreign trade ; after this war 
a far greater endeavour will be needed if 
we are to export enough of our manu- 
factured goods to enable us to live at a 
reasonable standard. Dr. Fleming stresses 
the importance of market research which 
in the first place involves the proper 
selection and training of men for the 
purpose. Exporting firms will have to 
be prepared to spend money on. this. 
Cheeseparing will result in failure. 


It is by no means easy 
to assess the virtues of 
wartime substitute 
materials and products or to define their 
characteristics. They are not infrequently 
so developed as ultimately to replace the 
original product. This is usually governed 
by commercial considerations, such as 
manufacturing facility, upon which depends 
the price purchasers finally have to pay. 


Substitutes 
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True substitutes are, however, in quite a 
different category. They are used only 
when anything better is temporarily 
difficult to obtain except at exorbitant cost. 
American manufacturers of incandescent 
lamps and reflectors, domestic refrigerators 
and heater tubes, cooker cabinets, ther- 
mostats, watthour meters, transformers 
and circuit-breakers for mounting on over- 
head line poles,do not doubt that some of the 
substitutes they have been introducing and 
the re-design thus necessitated will increase 
costs. But they are confident that the over- 
all performance of the modified equipment 
will still be satisfactory. It is probable, 
too, that some of these changes will be 
retained after the war. 


ARRANGEMENTS, con- 

Women in _ sidered to be satisfactory, 
Industry regarding the employ- 
ment of women in the 


electrical industry have been made by 
the various sections. The action of the 
Executive Council of the Electrical Trades 
Union in agreeing to such arrangements 
was approved at the recent annual con- 
ference. The resolution effecting this 
laid stress on the principle of equal pay 
for equal work and referred to the en- 
couragement of women to join the Union. 
The latter, it was stated, demanded the 
right to regulate wages and conditions 
for women workers irrespective of the 
trade in which they were engaged. In- 
sistence was also placed upon the pro- 
vision of the necessary amenities for 
women. The Amalgamated Engineering 
Union has also decided to admit women 
to membership. 


A REMINDER of what can 
be done in the way of 
saving scrap materials so 
important in the production of war equip- 
ment comes from the United States. 
Mr. George Sutherland, salvage manager 
for New York and New Jersey of the War 
Production Board said at the recent 
annual convention of the American Insti- 
tute of Electrical Engineers that during the 
past year the nation’s scrap dealers had 
collected 70 million pounds of aluminium 
(enough for 5,300 bombers), 26,000 tons 
of tin (enough for 150,000 airplane engines) 
and sufficient rubber to produce 12 million 
tyres. A third of the copper and zinc, and 
a fifth of the lead and rubber for war 
production came from salvaged materials. 


Salvage 
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Heavy Driving 


A New Rubber Mixing and Milling Installation 


IXING and milling in the rubber factory 
have long been regarded electrically 
as presenting the next worst possible 

driving conditions to iron and steel rolling, 
but after a recent visit to the works at 
Edinburgh of the North British Rubber Co., 
Ltd., to see the new rubber mixing and 
milling installation, we are inclined to think 
that advances in rubber-making technique 
have put them first. But while the modern 
tendency is to increase the 
load and speed of opera- 
tion in rubber mixing, etc., 
hence the enormous peaks 
on the motors at starting, 
the advances in motor 
design and control are 
clearly shown by the less 
running-up of the 
motors. 

The mixer at the works 
referred to is a Banbury 
equipment. It is  situ- 
ated on the first floor 
of the building and is so 
arranged that the pro- 
duction flow is downward 
to the milling plant on the 
ground floor immedi- 
ately below. It may be 
used either for breaking 


down raw rubber or for compounding, i.e., 
mixing the various ingredients into the rubber 
‘at a later stage, but in either case the material 


is chute-fed into the chamber above the rolls 
where it is forced downward into the rolls by a 
compressed-air operated ram. This has an 
upward projecting plunger, operating within 
a cylinder externally surmounting the rolls 
chamber, to which air is introduced under 
hand-valve control from the works com- 
pressed-air system. A longitudinally sliding 
door under the rolls which permits the 
discharge of the masticated rubber is 


Above: The’ control 
station of the Banbury 
mixer is near the feed- 
ing chute to the rolls 
chamber 
Left: The mixer is 
driven by a two-speed 
500/250-HP motor 
through two sets of 
uction gearing 


also compressed - air 
operated. 

The rolls are placed 
side by side in the 
horizontal plane and 
they rotate in opposite 
directions, while the 
mastication process is 
rendered more effective 
by spiral ridges so 
placed on the rolls as to ‘ engage” at their 
vertical faces. Two roll operating speeds are 
required, high for the initial masticating and 
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low for the compound- 
ing, so they are driven 
by a two-speed motor 
—1,000/500 RPM, 
500/250 HP. Trans- 
mission is through two 
sets of enclosed reduc- 
tion gearing in a series 
arrangement on to one 
roll shaft, transmission 


The masticated rubber 
is passed to a special 
loading conveyor by 
which the material is 
fed to a sheeting mill 
(background) 


to the second roll being 
provided for by a one- 
to-one ratio gearing 
between the two roll 
shafts at the far end. 
Both rolls are of the 
same diameter and 
thus have the same peripheral speed at 
any one time; on “ high” they are arranged 
to rotate at the rate of 36 RPM. 


All the mixer control contactors, relays, etc., 
are mounted on slate bases enclosed in floor- 
mounted sheet-steel cubicles _ 
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The slip-ring screen-protected English 
Electric motor has two sets of windings on 
both the stator and rotor, the two sets of 
slip-rings being placed one at each end. The 
slip-rings at the driving end represent a slight 
departure from normal practice in that they 
are inside the pedestal bearing, i.e., between 
the bearing and the motor. Cooling is 
provided for by an internal fan at either end 
of the windings, the intakes being at the two 
end screens and the outlet at the top via a 
cowled discharge unit centrally arranged on 
the motor frame. This dual cooling scheme 
enables the machine to withstand 50 per cent. 
overload for half an hour. At four points on 
the stator thermocouples are fitted and these 
are brought out electrically to a terminal box 
with arrangements for readily connecting a 
portable temperature indicator. Other rather. 
special features of the motor are the anti- 
chemical impregnation of windings and dust- 
proof bearings. 


Motor Control Gear 
Although the motor normally operates in 


‘one direction only the starting equipment 


includes a hand-operated combined inter- 
locked isolating and reversing switch which is 
common to both the high- and low-speed 
windings. There are three magnetic over- 
loads for each of the high-speed and low-speed 
stator windings, those for the high-speed being 
served by current transformers because of the 
greater current values. On each of the stator 
and rotor sides there is a pair of triple-pole 
contactors, one for the high-speed and the 
other for the low-speed windings, and in each 
case they are mechanically interlocked. 
Rustless unbreakable rotor resistances 
surmounting the control cubicles are star- 
connected and arranged in six steps per phase, 
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all six steps being used when starting at high 
speed, but only the last four steps when 
running-up on low speed. ‘Timing during 
acceleration is controlled by adjustable 
pneumatic timers coupled to the appropriate 
contactors—-one for each starting step. All 
the contactors and relays are mounted on 
impregnated and bushed slate bases enclosed 
in floor-mounted sheet-steel cubicles with 
hinged front covers and easily removable back 
covers. On the front are mounted a selector 
switch to determine whether the starting 


equipment shall be operated remotely from 
the push-button control desk at the machine 
operating platform or directly by the push- 
buttons on the front of the starting equip- 


ment. The starting station on the control 
cabinets has simple ‘“ high- 
speed,” ‘‘ low-speed” and 
push-buttons. A 


flush-type ammeter is also 
mounted on the cover. The 
control desk, in addition to the 
three-way push-button station, 
is equipped also with a flush 
ammeter and indicating lamps, 


Movement of the quadrant im- 
parts to the a proper, 
through a crank, the final for- 
ward movement and the “‘ lift” 


a temperature indicator for the 
machine bearings, etc., and 
the various pneumatic con- 
trols. Igranic equipment is 
employed throughout _ the 
control scheme which, with the 
special features of the motor 
referred to, contributes to the 
successful ‘overcoming of the difficulties 
associated with the very strenuous driving 
duties called for. 


ELECTRICAL REVIEW 


293 


The masticated rubber from the Banbury 
mixer passes down a revolvable chute for 
directional feeding, normally to a_ special 
loading conveyor by which the material is fed 
to a sheeting mill. The conveyor is of the 
endless-belt type about 15 ft. long and 
inclined at about 30 deg. from the horizontal, 
with the upper and feeding end near the mill. 
It is supported on bogies which run to and fro 
on a short rail track. Upward projecting 
members at the sides of the conveyor belt 
constitute the sides of a trough hopper of 
which the belt forms 
the bottom. 

As the rubber is 
fed on to the conveyor 
belt this is driven 
backwards, so that the 
rubber mixture builds 
up along the trough 
until the ‘“‘ charge”’ 
from the Banbury 


The 84-in. sheeting mill 
is driven by a 150-H 

single-speed  slip-ring 
pipe-ventilateqd motor 


mixer received. 
Then the whole struc- 
ture is advanced to- 
wards the mill and the 
feeding end is raised so 
that the conveyor end- 

pulley is placed imme- 
diately over the rolls of the mill. The actual 
feed is then made by a reversal of the belt 
until the rubber is run off. The belt is driven 
by a small Lancashire reversible geared motor 
mounted ona platform above the belt. From 


the gear shaft there is chain transmission to 
the belt pulley. At the lower end of the 
conveyor trough is a flap door which, to 


. 
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prevent overrunning of the rubber on the belt 
when running backwards, operates a trip 
switch when it is moved by the rubber. The 
switch shuts the conveyor motor down. The 
to and fro motion of the conveyor unit is 
effected by compressed air through a 
cylinder and plunger equipment under the 
structure. The lifting motion is provided for 
by a small motor on the front bogie under the 
belt. From the motor shaft there is chain 
transmission on to a sprocket wheel which 
drives through a gear train a pinion wheel 
which engages a geared quadrant hinged to 
the bogie. Movement of the quadrant 
imparts to the conveyor proper, via a crank, 
the final forward movement and the “lift.” 
All the conveyor movements are controlled 
from the operators’ station at the mill front 
where there are Allen West push-button 
contactor units for the belt and lift motors and 
valve controls for the compressed air to the 
cylinder. 

This 84-in. sheeting mill is driven by an 
English Electric 150-HP, single-speed, slip- 
ring, pipe-ventilated motor with transmission 
through two separate enclosed reduction 
gears on to one of the roll shafts, transmission 
between the rolls being effected by heavy 
gearing at the non-driving end. This gearing 
is of such a ratio as to give different rotating 
speeds to the respective rolls, while the 
different diameters of the rolls widens the 
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divergence in the peripheral speeds of the rolls 
which, of course, rotate in opposite directions. 
The motor, line-shaft (after the first reduc- 
tion), back-roll and front roll speeds are 583, 
75.2, 19.1 and 13.8 RPM, respectively. 

- On the motor shaft between the motor and 
the first reduction is an electro-magnetic brake 
which is energised with the motor and applied 
under spring influence as soon as the motor is 
switched off. Placed longitudinally above 
the rolls within easy reach of the operator is 
an emergency trip rod, downward pressure of 
which actuates, through a crank arm at the 
end, a push-button switch which, in turn, 
breaks the maintaining circuit in the starter, 
thus de-energising the electro-magnetic brake. 

The Igranic starter equipment includes a 
hand-operated interlocked isolating switch, a 
reversing switch, a stator contactor, three 
magnetic overloads, four rotor contactors and 
pneumatic timers. At the front of the sheet- 
steel cubicles are the “start’’ and ‘‘ stop” 
push-buttons and a flush mounted ammeter, 
while surmounting the cubicles are the rustless 
unbreakable starting resistances. At the 
Operators’ station on the machine are 
additional start and stop push-buttons. 

We are indebted to the managing director 
of the North British Rubber Co., Ltd., for 
permission to visit the works and to take 
photographs, and to the engineering staff for 
help in collecting the above information. 


Soldering Electrical Joints 


HE author of the article bearing this title 
(Electrical Review, August 28th) has sent 
us some supplementary notes on the 

effect of the War Emergency Specification 
No. 219, 1942 recently published by the 
British Standards Institution. This aims at 
reducing by 50 per cent. the amount of tin used 
in soft solders and it reduces the number of 
grades from the twelve shown in the author's 
Table I to the five set out below. 

British STANDARD WAR EMERGENCY SOFT SOLDERS, 1942 


Composition % 


Grade | | Anti- | | Use. 
| |mony Lead 
| Max. | Max. | 
| Tinsmiths’, copper- 
2 40 | 2.40 smiths’, fine work, 
| general work. 
| Lead cable wiped joints,} 


plumbers’ wiped joints, 


General electrical pur- 
poses, tinned electrical 
| joints, zinc and galvan- 
| ised ironwork. 


The remainder 


| Special tinsmiths’ fine 
| work and hand solder- 
| ing. 


| Dipping solder for 
radiator manufacture, 
| etc. 


The Institution points out that changing the 
grade of solder may cause some initial in- 
conveniences and need some trials and tests to 
obtain the best working technique, but ‘* Mico- 
farad ’ says that from his experience he thinks 
that the grades D and G specified for electrical 
uses are unlikely to cause any trouble either in 
use or in service. 

Of course if a solder having a lower tin con- 
tent than specified is in satisfactory use, then 
its use should obviously be continued. Special 
sanction will be required to use solders having 
a higher tin content than that given in the table. 

It may be noted that the characteristics of 
Grade G, the ‘non-antimonial solder now ~ 
specified for general electrical purposes, and 
those of Grade F previously specified for the 
same purpose are both given in Table II of the 
article and can readily be compared. 

In the section ‘‘ Melting range” in Table III 
of the article the “solidus” and “ liquidus ” 
headings were transposed. 


Exports to Middle East 

HE Board of Trade has made the Export of 

Goods (Control) (No. 35) Order, 1942, pro- 

hibiting, as from September 14th, all exports 

to Aden, Anglo-Egyptian Sudan, Cyprus, Egypt, 

Palestine and Trans-Jordan except under 

licence. Copies of the Order (S.R. & O. 1942 

No. — are available at the Stationery Office, 
price 


3 

D 30 1.70 

| | 

G 42 | 0.40, 

| 
= M | 45 | 27 | 
| | | 
N | 1.0 
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Post-War Export Trade 


Importance of Research and Personnel 


ACTORS likely to influence the nature 
and course of British export trade after 
the war were surveyed by Dr. A. P. M. 
Fleming (Metropolitan-Vickers) in an address 
last week to members of the Engineering 
Industries Association. During the war 
many new factors had arisen, he said, which 
gravely imperilled the future of export 
business. The problem was of concern to the 
entire community, ultimately determining 
whether we exported goods or population. 
Our export business had been built up on 
the mineral resources of this country and it 
was facilitated by our great overseas carrying 
capacity. Our whole economic position had 
been strengthened by our overseas invest- 
ments. These assets had diminished in 
value and in some respects had vanished 
entirely, It had been demon- 
strated that industries could 


the processes of conversion of these materials 
so as to eliminate waste of time, money and 
effort ; the study of the best use of the human 
element ; and the application of the ever- 
growing new scientific knowledge to the. 
evolution of new processes or new products. 

If we were to hold our own in world 
competition, should the competitive system 
prevail, it was important that we should be 
in advance with every new type of product 
that might apply to the particular market with 
which we were concerned, and moreover, 
that we should be able to supply that product 
of the right quality and at a competitive 
price. 

All these activities depended upon per- 
sonnel. Modern conditions had depleted our 
supply of skilled artisans and at the same 
time, in spite of the expansion 
of educational facilities, there 


be set up anywhere when raw 
materials, labour and capital 
were available. Huge manu- 
facturing facilities for war 
purposes had been estab- 
lished in Australia, India, 
South Africa and Canada 
and these could be con- 


In this address Dr. A. P. M. 
Fleming stressed the need 
for the thorough study of 
export markets and the 
careful selection and train- 
ing of technical and com- 
mercial staff 


was an insufficient supply of 
young people with good 
secondary education. Al- 
though mass production had 
operated against the need for 
certain types of _ skilled 
artisan, the provision of the 
tools for production called 


verted to peacetime pro- 
duction. If the local 
population was too small to absorb the 
products, goods might be exported to neigh- 
bouring areas. 

Then, again, international trading might 
be on a new basis. Such matters as “‘ lease- 
lend,” and the possible rationing of raw 
materials (and perhaps even manufacturing 
facilities for a while) throughout the world 
would provide experience which might 
shape a new international trading policy in 
which tariff barriers might present an entirely 
new significance. These things made it 
impossible to draw up specific plans for the 
future but it was worth while paying attention 
to two fundamentals in everything relating 
to production and distribution—research 
and personnel. 

Research did not mean merely laboratory 
experiments ; it was the scientific approach 
to every aspect of the production and dis- 
tribution of commodities. It meant the 
careful study of markets, including the pur- 
chasing power, tastes and needs of the people 
concerned, investigation of the transport and 
distribution methods and the question of 
credits. 

In manufacture research concerned itself 
with the selection and search for the most 
suitable and economic raw materials ; with 


for an even greater degree of 
skill than heretofore. Apart 
from the importance of training the manual 
worker it was necessary to educate and train 
those who would be concerned with the 
design, development and manufacture of ever- 
improving products. In this connection 
there was much to be done in readjusting 
our system if we were to retain and improve 
our technical capacity so as to outstrip our 
competitors in the export markets. 


Overseas Students 


Another matter which had not been 
explored to the utmost was the attraction of 
young men from user countries to be trained 
in our industrial organisations. There was, 
of course, a risk that such men might return 
and set up rival production in their countries. 
On the other hand they could become the 
best missionaries of the products in con- 
nection with which they had been trained. 
Many British firms doing a large export 
business had adopted this policy and had 
found it to pay. 

The research problem to-day was not 
merely one of developing new knowledge, 
important though that was, but of utilising 
the available knowledge. In this connection 
every concern, however small, would be 


well-advised to have on its staff one person 
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at least so equipped as to be able to study all 
new technical knowledge in relation to the 
business and see that it was effectively 
applied to market research, research relating 
to existing production or the possibilities of 
entirely new developments. 

Similarly, each concern, through its per- 
sonnel manager, should keep in touch with 
developments in the education and training 
of personnel and ensure that the young 
_ people were trained in the most efficient way 

whether in production or commerce. Perhaps 
above all was the need for attention to the 
preparation and training of the personnel 
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which would eventually occupy the highest 
positions in the organisation. Young men 
showing administrative or executive ability 
should be earmarked as early as possible and 
their experience broadened, where export 
‘was concerned, by sending them overseas to 
enable them to become familiar with export 
markets. : 

If the factors of personnel and research 
were recognised in their proper perspective 
and applied with courage and enterprise in a 
world that might have become war-weary, 
there need be no misgivings as to whether 
goods or population were to be exported. 


Delta-Star Starting 


A Means of Reducing Energy Consumption 


By W. 


UEL economy campaigns have not 
mentioned the appreciable saving of 
kWh consumed that might be accom- 

plished by reconnecting existing motors that 
are normally lightly loaded so as to enable 
them to run in “ star.”” Have the many cases 
in which “ star-delta” starters work the 
wrong way round been considered? 

Modern production methods make use of a 
considerable number of presses and shears 
which do their work by virtue of the energy 
stored in revolving flywheels. Their driving 
motors have to develop sufficient torque to 
accelerate the flywheels in a reasonable time, 
after which the motors continue to run com- 
paratively lightly loaded.. Under running 
conditions any such motor could very easily 
perform its duty at 57 per cent. of the normal 
voltage; that is in “‘star’’ connection. 
Their magnetising current would be very 
small; consequently the power factor would 
be much better and the kWh consumption 
would also be reduced considerably as the 
losses that occur within the motor would be 
smaller. 

“ Star’? Running 

In these cases the correct method is to 
switch the motor “‘ direct-on ” (“‘ delta ’’) for 
starting, and change to “ star’ for running; 
or, if starting current is an important con- 
sideration then start “‘ star-delta,”” but come 
back to “star” for running. The speed- 
torque characteristic of an induction motor in 
‘‘ star’? is more suitable for a flywheel type 
than its equivalent characteristic in 
** delta.” 

In the case of a shear, which is called upon 
for one operation every five minutes or so, the 
stored energy in the flywheel will perform the 
actual shearing operation, so that the motor 
has ample time to accelerate the flywheel to 


Acton 


its normal speed before the next shearing 
operation is performed. 

Care should be taken in applying this 
suggestion, as certain factors concerning 
induction motors need to be considered. The 
torque of the motor varies as the square of the 
applied voltage; therefore, in “star ’’ only 
one-third of the torque is available. It 
should be remembered, however, that this is 
one-third of the maximum torque, so that in 
a normally designed motor it is about 70 per 
cent. of fullload torque. This torque is often 
sufficient for the duty. 

Tests on a 5-HP motor running light gave 
the following figures: total no-load loss in 
** delta,’ 504 W; in “‘ star,” 293 W; power 
factor in “* delta,’’ 0.153 and in “ star,” 0.42. 
The saving in watts being 211, on the basis of 
60 hours per week, it represents an economy 
of 12.66 kWh per week. Multiply this by the 
number of such presses opérating in the 
country to-day, and the saving will appear to 
be very substantial. The power factor shows 
a decided improvement, which would reduce 
the kVA demand quite appreciably in a factory 
where a number of presses are installed. 

It is suggested that where such drives are 
used a test be made to ascertain whether the 
press will operate successfully with the starter 
held in the “star” position after having 
started normally; if so, the next step is to 
arrange for the starter to be re-connected to 
give the revised operation, i.e., the no-volt and 
overload releases in the “ star” position. 

Another aspect of this proposal is that there 
are operating in our industrial factories many 
motors which are working at loads round 
about 40 to 50 per cent. normal full Joad. 
All these machines could be re-connected 
“ star ” if their normal connection is “ delta ”’ ; 
thus saving much energy and reducing the 
kVA demand. 


| 
& 
j 


September 4, 1942 


ELECTRICAL REVIEW 


297 


Chemical Analysis—I 


Polarographic Theory and Procedure 


OLAROGRAPHY, a 
method of chemical 
analysis by electrical 

means, automatically fur- 
nishes permanent records 
of both the nature and 
amount of the constitu- 
ents of solutions, while 
several components may 
be determined in one estimation. 
The method is practised in 
industrial laboratories con- 
cerned with agriculture, alco- 
holic liquors, dyeing and 
bleaching, ceramics, explosives, 
gases, non-ferrous and ferrous 
metals, oil, soap, sugar, water 
purification, sewage treatment, 
etc. (See bibliography). 

The volume of liquid needed 
for tests varies according to 
the kind of cell utilised from 
about 10 c.c. to as little as three 
drops, which may be used over 
again for confirmation of a 
first record. The electrolytic 
cell employed contains one 
extremely small and one large 
electrode, made of the same 
metal. The steadily increasing 
potential difference applied to 
them as well as the minute 
current that flows through the 
cell are registered. 

The Heyrovsky method differs 
from earlier similar ones in that 
both electrodes are of mercury, 
the smaller one consisting of a 
droplet that slowly emerges 
from a fine capillary and after 
an interval of a few seconds 
drips into and is absorbed by 
the large ‘‘ pool’ electrode. 
The droplet is replaced by a 
similar one supplied from a 
reservoir under a head of about 
60 cm. of mercury. 

Heyrovsky at first read the 
current directly, but in 1925 in 
conjunction with Shikita he 
made the method automatic and 
thus invented the polarograph. 


The steadily increasing potential - 


was taken from a wire wound 
on a revolving drum while the 
current which was measured by 
a sensitive galvanometer was 


recorded photographically on another drum 
mechanically coupled to the first. The curves 
thus obtained are polarograms, their abscisse 
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(The author, until his recent retire- 
ment, was Head of the Department of 
Inorganic and Physical Chemistry and 
Lecturer on Electrolytic Analysis at 
Sir John Cass Technical Institute, 


London) 


Fig. |.—Cambridge electro- 
lytic cell with its reservoir 


representing the voltages 
applied between the drop- 
ping and the large mercury 
electrodes and the 
ordinates representing the 
corresponding currents. 

The curve second from 
the bottom in fig. 2, ob- 
tained with a normal solu- 
tion of sodium chloride, or one of 
a concentration of 58-5 grams of 
NaCl, per litre of solution 
shows that for the initial small 
applied voltages hardly any 
current passes through the solu- 
tion. When —1-9 Vis reached a 
sudden very large increase causes 
a “bend” in the curve, which 
would go on beyond the range 
of the diagram after which the 
polarogram flattens out and 
continues in a form correspond- 
ing to that before — 1:9 V. 

The bottom polarogram, ob- 
tained with a solution of one 
tenth the concentration of the 
first, differs from the former 
primarily in that the bend takes 
place a little later. The 
explanation is that the increase 
in the current at —1-9 V is due 
to the fact that that voltage is 
required to liberate the metal 
sodium from the aqueous solu- 
tion. The sodium deposited into 
the droplet forms an amalgam 
with the mercury; if it did not, 
a voltage so negative would be 
required that, instead of metal, 
hydrogen in unlimited quantity 
would be liberated. Assistance 
is also provided by the high 
over-potential of mercury, mean- 
ing that hydrogen is liberated on 
a mercury cathode at a much 
more negative potential than on 
most other metals. Other ad- 
vantages of the mercury elec- 
trode arise from its uniformity of 
surface due partly to the use of 
pure material and partly to the 
continuous replacement of the 
droplets by fresh ones. 

The fact that the liberation of 
sodium from the more dilute 
aqueous solution takes place at 
a slightly more negative potential 


than from the more concentrated one is due 
to the fact that the equilibrium of a given 
sodium amalgam at ordinary temperature with 
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a solution which contains sodium ions is 
governed by the Nernst equation :— 
E = E, + 0-058 log (Na+) volt. 
in which E is the electrode potential, E, 
depends on the concentration of the sodium 
in the amalgam and (Na+) means the concen- 
tration of the sodium ions in the aqueous 
solution expressed in gram-ions per litre. 

At ordinary temperature the reduction of 
the concentration of sodium ions to one 
tenth of its value makes the equilibrium 
potential more negative by 0:058 V. Equili- 
brium potentials and those at which metals 
are deposited into mercury are indistinguish- 
able, so that the bend in the curve marked 
0:1 norm. should be at a position 0-058 V 
more negative than in the curve marked 
NaCl norm. 

The top curve is the polarogram of a 
solution containing, like the first, 53 g NaCl 
with an additional trace of a lead salt 
amounting to 10-4 g-equivalent, or 0:0104 
g of lead ions per litre. At about —0-4 V 
a large increase of current takes place due to 
the deposition of lead in the mercury cathode. 
After this, on making the electrode potential 
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solution. The difference between the current 
at which lead ions begin to be discharged and 
that at which it assumes the value of the 
diffusion current is known as the “ height of 
the step ’’ corresponding to lead. : 
‘ Making certain assumptions Heyrovsky 
mathematically worked out the shape of the 
steps and found that half-way in them there 
is an inflexion point the position of which is 
independent of the concentration of the 
metal ions in the solution, the rate of dripping, 
the current, etc., and is therefore charac- 
teristic of the particular metal (lead). 

The “step” is symmetrical about a line 
drawn through the inflexion point perpen- 
dicularly to the plane of the paper in such a 
way that it remains unchanged after rotation 
through 180 deg. around this line. The step 
is everywhere continuous so that its beginning 
and end may be arbitrarily chosen. The 
positions at which the slope of the curve is 
45 deg. and points of maximum curvature 
corresponding to a slope of 35 deg. 16 min. 
have been used, but the most usual procedure 
is described later. 

The second polarogram from the top (fig. 


2168 ame 


2 


AMP. 


° 


to which traces of lead, 


2) was obtained with a 
I zinc, ferrous iron and 


Na Ci. norm. 


manganese, each in a 
concentration of 10-5 


normal solution of NaCl 
| gram - equivalent per 


eq.gr Pb. 


litre were added. As the 
potential required for 


the discharge of each 
additional ion is reached 
a new “ step ” makes its 


appearance and the ion 
is liberated in addition 
to the preceding ones. 
The 45 deg. ‘‘ tangent 


O1norm. 
™ 


potential’ is indicated 
for each. constituent, 
being the point where 


Fig. 2.—Simplified smooth curve polarograms indicating change of 
direction with current increase 


still more negative, the current again assumes 
an almost constant value until the sodium 
bend is reached at the same potential as for 
pure sodium chloride. 

The constant current just mentioned 
corresponds to a state around the droplet 
in which the concentration of the lead ions 
in the layer of solution immediately adjacent 
to the mercury is practically zero, whereas 
at a very short distance from it separated by 
a thin “ diffusion layer ’’ the concentration 
is still the same as that of the bulk of the 
solution. The current carried across the 
surface of the mercury drop is due entirely to 
the discharge of lead ions and thus depends 
only on the rate at which they diffuse through 
the layer. It is proportional to the concen- 


tration of the lead ions in the bulk of the 


the slope of the curve is 
45 deg. The effect of 
concentration the 
height of the step will become evident on 
comparing the steps for lead in the top and 
in the second polarograms. The former is 
ten times as high as the latter in agreement 
with the ratio of concentrations in the two 
cases. 

Though the curves shown in fig. 2 have been 
made smooth for simplification, yet in actual 
fact they are serrated (fig. 3) owing to the 
periodic growth and disappearance of the 
mercury droplets. The voltage measured is 
the sum of E, between the dropping electrode 
and the solution, the ohmic drop iR required 
to force the current through the solution, and 
E, between the solution and the large elec- 
trode. It is only E, that is of interest; iR-is 
usually negligible, being kept as small as 
possible by making the resistance R of the 
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This is done by maintaining 
in the test solution an overwhelming excess of 
an electrolyte, which undergoes no decompo- 
sition over the range of potential required. 
Thus in the top and second polarograms the 
basic’, indifferent or ‘* ground ”’, elec- 


solution small. 


M 


CURRENT 


POTENTIAL 


Fig. 3.—Typical serrated polarogram indicating 
maximum M and half-wave H zones. 


trolyte is ten thousand times as concentrated 
as the test substances. The latter do not take 
part toa measurableextent in the conduction of 
the current through the interior of the liquid 
so it is only in the passage from electrolyte to 
electrode that the current is carried exclusively 
by them. To the current passing from the 
electrolyte to the electrode must be added one 
due to the ‘* condenser ”’ effect of the mercury 
droplets; the surface of each droplet acts as 
a capacitance which must be charged to the 
potential E,. The ‘‘ condenser” effect plus 
the ohmic resistance effect may result in a 
slight upward slope of the polarogram. 

Owing to the relatively large surface of the 
mercury pool, electrode E, remains constant 
during a determination. Its value depends 
on the somewhat fortuitous concentration of 
mercurous ions in immediate contact with 
the pool. When absolute values of half- 
wave potential are required they may be 
obtained by determining the potential differ- 
ence between the pool and a_ subsidiary 
standard electrode; or else a suitable amount 
of a substance of accurately known half-wave 
potential, usually a thallium salt, may be 
added to the test solution. 

What might seem to be a source of difficulty 
is the formation of so-called ‘‘ maxima ” in 
the form of sharply pointed waves often many 
times as high as those belonging to the test 
substance. They usually occur at the place 
where the diffusion current should, set in 
(dotted portion of fig. 3). Heyrovsky proved 
that maxima are reproducible and traced 
them to the presence of traces of substances 
which are adsorbed to the surface of the 
mercury droplets and there reduced. They 
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can be suppressed by the addition of some 
other adsorbable substance which displaces 
the one causing the maximum, but is not 
itself reduced at the voltage in question. 
Therefore most prescriptions for polaro- 
graphic operation advise the addition in small 
quantity of gelatin, starch, etc. 

Apparatus may usually be purchased ready- 
made from a number of firms in this country 
and in America. The Heyrovsky original 
type of polarograph with a mirror galvan- 
ometer of a sensitivity of about 10—°A for 
photographic recording is distinguished from 
apparatus in which DC valve amplification 
of the current enables an ink recorder to be 
employed. In either case the sensitivity is 
reducible in ratios down to one-thousandth 
without appreciably altering the period of the 
recorder. A certain lag is desirable, since 
it smooths out the serrations in the curves. 
To obtain greater accuracy in the measure- 
ment of differences of current it is useful to 
have a counter current and an adjustable 
zero device. 

The polarograph manufactured by the 
Cambridge Instrument Co., Ltd., has a 
mirror galvanometer that is adjustable in the 
way just mentioned; the rotary potentio- 
meter and photographic camera are actuated 
by a synchronous motor drive, ‘ gas-light”’ 
photographic paper is used and voltage and 
current scales are automatically printed 


Fig. 4.—Cambridge 
electro-polaro- 
graph with 
motor- 
driven re- 
cording 
camera 


thereon. The time required for a complete 
photographic analysis is about 10 minutes. 
When desired, direct observation can be 
resorted to, the voltage being read on a scale 
attached to the rotary potentiometer and the 
current on the inclined glass scale visible in 
front; the potentiometer drum may also be 
turned by hand. 
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In America apparatus of the original type’ 
is manufactured by E. H. Sargent of Chicago, - 


while the Fisher Scientific Co. of Pittsburgh, 
Pa., markets a simpler “‘ electro-pode”’ which 
dispenses with automatic reading. 

An ink recorder in conjunction with a DC 
valve amplifier is employed by H. Tinsley and 
Co., Ltd., whose apparatus permits either a 
fixed ora steadily i increasing bias to be applied 
to the current and the sensitivity of recording 
to be varied. Damping of the current record 
can be controlled, or practically dispensed 
with. In America an ink recording outfit 
is manufactured by the Leeds and Northrup 
Co. of Philadelphia, named the “ Electro- 
chemograph ” (British agents: 
Ltd., of Birmingham). 

Two types of capillary are in use; cylindri- 
cal ones obtainable in foot lengths of a bore 
of 0-05 to 0:06 mm. and conical ones usually 
made by the operator from “ Pyrex” glass 
tubing of about 5 to 6 mm. outside diameter 
and 0:5 to 1 mm. bore. In the latter case 
after heating the tube to constrict its bore 
and thicken its walls it is drawn to an outside 
diameter of about 2 mm. 

Mercury droplets should trickle out at the 
rate of one per 6 to 8 seconds in pure water, 
or about one droplet per 3 seconds in the 
test electrolyte. No water or test solution 
must ever be allowed to enter the capillary, 
and when not in use the flow of mercury is 
stopped by a tap or pinch-cock. 


Method of Procedure 


The substance to be analysed having been 
weighed and brought into solution, an aliquot 
part is mixed with a suitable amount of 
** basic” solution. A convenient composi- 
tion for this should be determined for every 
type of test and a stock kept for use. The 
polarogram having been obtained, two 
quantities have to be determined for each 
** wave’, the voltage of the inflexion point 
and the height of the wave. The former 
serves to identify the electrolytic process, the 
latter while theoretically proportional to the 
concentration of the test substance is also 
governed by numerous other factors, such as 
size and rate of the drops, etc. 

The height of a wave is in practice not 
usually determined by the 45 deg. tangent 
potentials before mentioned, but by the 
method shown by thin lines in fig. 3. Straight 
lines are drawn through the centres of the 
serrations in the portions of the polarogram 
preceding and following the step and also 
one through its steep part. The intersections 
of the latter line with the former ones mark 
the beginning and the end of the step. The 
point half-way between these two is the 
inflexion point and determines the half-wave 
voltage. The height of the wave correspond- 
ing to a given concentration of test substance 
must be found by calibration under rigidly 
fixed conditions of temperature, size and rate 
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of the droplets dependent on the capillary 
and height of the reservoir, etc. 

It is advisable to plot wave heights against 
concentrations over the whole range likely to 
be of interest, for exact proportionality 
cannot be relied upon. A device frequently 
employed after making a polarogram is to 
add to the solution under test an amount of 
substance equal to that found and re-examine 
the wave. If all is correct the fresh wave 
would be double the height of the first, or at 
least agree with the calibration curve. ‘While 
numbers of constituents may be determined 
in one polarogram, the half wave potentials 
of two successive ones should not differ by 
much less than 0:2 V, a fact that may often 
be by-passed by a change of the basic solution. 
A large wave coming before a small one is 
a source of difficulty which is best met by 
employing a suitable counter current during 
the recording of the small wave. It is 
frequently useful to apply separations of a 
purely chemical character before polaro- 
graphing the solution. 

Eliminating Oxygen 

Since oxygen dissolved from the air is 
slowly reduced at a potential dependent on 
the presence of extraneous substances com- 
prehensively termed ‘“‘ catalysts ”’, it is gener- 
ally necessary to free the test solution from 
oxygen by bubbling either hydrogen or nitro- 
gen through it for about 15 minutes. In 
the case of alkaline test solutions this may be 
dispensed with, if an addition of sodium 

sulphite is made to the basic solution. The 
sensitivity of the polarographic method is 
stated to be usually about 5 x 10—® normal, 
meaning in the case of copper or zinc about 
14, in the case of lead about 5 parts per ten 
millions of solution. 

The most important substances which may 
be estimated by the polarograph are those 
that are reduced at a mercury cathode. 
Besides these a few substances have been 
determined by their ‘‘ catalytic ’’ effect on the 
oxygen wave, and some colloidal and other 
substances readily adsorbed on mercury by 
their effect on “maxima”. In a_ few 
instances such as.anions which form sparingly 
soluble mercurous salts like Cl-, SO,-~, 
etc., determinations may be made by the 
polarograph if the dropping electrode is 
made the anode instead of the cathode. 
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Power-Factor Tests 


Determining Average Values for Three-Phase Circuits 


ONSUMPTION tests 
of three-phase indus- 
trial loads usually 

include the determination of 
average power factor, which is best deduced 
from the registrations of integrating instru- 


ments. One of the instruments necessary is 
the kWh meter that measures the principal 
Iw 
or Vue 

R 

— 

N 

Fig. 1.—Method of i tandard meter 


for reactive measurements where neutral of 
three-phase supply is available 


quantity required and the second is a meter 
for measuring reactive consumption. From 
corresponding advances of these two meters 
three-phase power factor is readily obtained. 
This method, which requires one additional 
instrument only, is better than using a special 
power-factor indicator for the usually un- 
steady industrial load. 

For a three-phase load that is approxi- 
mately balanced, a three-phase meter can be 
used, connected either according to the 
reversed-phase or the crossed-phase schemes. 
Otherwise a single-phase meter can be used 
with equal accuracy. If, however, the three- 
phase load is unbalanced, these methods of 
measuring reactive consumption are unsuit- 
able, and a method which is accurate irre- 
spective of line-current balance is desirable. 

Permanent measurements of the reactive 
component of an unbalanced supply for 
accounting purposes are generally 
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condition for accuracy with 
this method is that the line 
voltages are balanced. 
Where the neutral of a three- 
phase supply is available a standard meter can 
be used for reactive measurements when 
connected as shown in fig. 1. The vector 
diagram indicates the associations of current 
and voltage in the meter elements, the 
instrument registering 1//3 times the reactive 
consumption. 

This method has two drawbacks. The 
meter operates with only about one-half of 
the rated pressures and is unsuitable for high- 
voltage consumption tests when the meter 
voltages are obtained from V-connected 
transformers and no neutral is available. 
On the other hand the method is a direct one, 
and gives reactive consumption by the 
application of a +/3 multiplying constant to 
the meter advance. 

As an alternative to this method a standard 
three-phase meter can be so connected that it 
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Fig. 2.—Alternative method, without neutral 


gives an advance which, combined with the 
corresponding advance of the kWh meter, 
enables the reactive consumption to be 
obtained indirectly. A connection of this 
kind is shown in fig. 2; no neutral is required, 
and the meter voltages have the standard 
value. The vector diagram shows that these 

voltages are made to lag 60 deg. 


made by a meter designed for the 
purpose. A specia linstrument of Iw 
this kind will not, as a rule, be 
available for a consumption test, 
so that methods of measuring 
reactive consumption by means of Mo 
standard meters, such as are 
normally carried in stock, are of 


on those used for energy measure- 
ment. As an energy meter rotates 
Ms; at a speed corresponding to 

Var (VA)cos¢ where (VA) represents 
Ip total equivalent voltamperes, so a 
meter connected as shown in fig. 2 
Vew will rotate at a speed corresponding 


practical interest. 

The direct measurement of 
unbalanced reactive consumption 
can be made by a standard three- 
wire, three-phase meter which is 
energised by voltages lagging 90 deg. in phase 
on those used for energy measurement. The 


Fig. 3.—Vector dia- 

gram of current 

and voltage asso- 
ciations 


to (VA) cos (¢—60°)=5 (VA) cos 


VS vaysing, or P 


where P and Q represent respect- 
ively the power and the reactive VA in the 
Thus, if corresponding advances of 


load. 
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the kWh meter and the specially connected 
meter are respectively N; and Ne, then 2N,= 
N, + 3 (kVArh) so that the kVArh con- 
sumption corresponding to N, kWh can be 
easily calculated. 

A three-phase meter carrying not the red 
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element, three-phase instruments. On the 
other hand all three line currents pass into the 
meter combination, so that, with heavy loads, 
three substandard current transformers are 
required for the greatest accuracy. Usually 
sufficient accuracy in the power-factor deter- 
mination will be ob- 
tained if the current 


M, M2 


1 transformer in the white 
line is of the industrial 
M3 grade, the substandard 
transformers being used 
i for the determination of 
energy consumption in 


Ww 


N _| red and blue lines. 
ed The scheme of fig. 4 


B 


is capable of an interest- 


Fig. 4.—Metering arrangement with three single-phase instruments 


and blue currents of the energy meter, but 
white and blue currents, and energised by 
line voltages giving the associations shown in 
the vector diagram of fig. 3, — also rotate 


at a speed corresponding to P+- Q, and 


the advance of this meter would be ie as 
one connected as in fig. 2. This advance 
would be the same as the sum of the 
advances of two single-phase meters connected 
with the current and voltage associations 
shown in fig. 3. 

The single-phase meter carrying blue 
current is connected in exactly the same way 


ing development for 
consumption tests of 
three - phase four-wire 
loads of which the single-phase line-to-neutral 
loadings are known to be non-inductive and 
of unity power factor. This corresponds to 
the usual condition in which all three-phase 
power is three-wire and all lighting is 
supplied between lines and neutral. In 
this condition corresponding energy and 
reactive consumptions can be accurately 
measured, irrespective of balance of line 
currents, by the metering combination shown 
in fig. 5. The single-phase meters M,, Mz 
and Ms, are connected in the same way as 
those of the fig. 4 scheme, and from these 
advances the reactive consumption in the 


a single-phase combina- 
tion, measuring energy, 
and carrying red and 
blue currents. It there- 
fore follows that if three 
single-phase meters are 
connected as shown in 


M2 M3 


fig. 4, the advances of 
M;, and M, will give the 


as one of the meters of 


energy consumption, 


while the advances of 


M;z and Ms will give the 
composite consumption 


5 (kWh) + Y(kvArh). 
If the advances of M,, M. and Mg, are 
respectively n,, n, and nz, then n, + ns = 


(kwh) + %43 (kVArh) and 2n, + = my 
ne + V3 (kVAth), so that (kVArh) = (n, — 
n, + 2n,)//3. 

The advantage of the metering arrangement 
in fig. 4 is that the smallest number of meter 
elements is used for the measurement of 
energy and reactive consumptions. Further, 
and subject to the condition that line voltages 
are balanced, this method is inherently the 
most accurate, for single-phase meters can be 
calibrated with greater precision than two- 


Fig. 5.—Combination of four single-phase meters for measurement of 
energy and reactive consumptions irrespective of balance of line currents 


three-wire component of the load can be 
calculated by the formula given above. 

The three meters M,, M,. and M, are 
correctly connected for power integration 
according to the requirements of Blondle’s 
principle, the white line being treated as the 


-common return conductor instead of the 


neutral. The sum of the advances of M,, Mz, 
M, thus gives the total energy consumption 
in the four-wire load, so that, subject to the 
conditions of voltage balance and non- 
inductive line-to-neutral loading, the energy 
and reactive consumption, and also the 
average power factor, of an unbalanced 
three-phase four-wire load can all be deduced 
from the readings of four single-phase meters. 
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CORRESPONDENCE 


Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for correspondents’ opinions. 


Intensive Electrical Engineering Course 


OME time ago you were good enough 
to publish a notice giving the dates of 
commencement of a full-time intensive 
course in electrical engineering under the 
Hankey Scheme. You will be glad to know 
that, as a consequence, we enrolled some 
students through the medium of your paper. 
I should be grateful if you would kindly 
once more draw the attention of your readers 
to the fact that we are starting another 
course on Monday, October Sth, and that it 
is desirable that those interested should make 
application to the Borough Polytechnic, 
Borough Road, S.E.1, as soon as possible. As 
you know, these full-time courses last six 
months, at the end of which the students sit 
for the Higher National Certificate in Electri- 
cal Engineering. Tuition is free and main- 
tenance allowances are paid to students while 
in attendance at the course. 
With many thanks for your valuable 
assistance. 
Borough Polytechnic, W.C.S. PHILLIPS, 
S.E.1. Head of Department of 
Electrical Engineering. 


Control of Peaks 


OUR editorial of August 20th is a 
timely reminder of the importance. of 
‘clipping the peak.” Many supply 
authorities appear now to have a double 
peak, occurring during the morning and in 
the late afternoon, which makes it more 
difficult for the consumer to take advantage 
of an off-peak .tariff should it be required 
to cut off or restrict the load during both 
periods. It might, of course, be possible 
in certain cases to apply peak control to one 
class of user, say, during the morning and 
leave them free in the late afternoon, and 
vice versa. 

It has surprised me that so many supply 
authorities appear to be reluctant to intro- 
duce an off-peak tariff to industrial users and 
as typifying this I recently informed a supply 
authority that clients of mine were willing to 
reduce their load of 260 kW in the December 
quarter and 460 kW in the March quarter to 
50 kW during the very extended peak hours 
of 10 a.m. to 5 p.m. November to February 
inclusive. This would obviously have the 
effect of reducing the demand charges for 
electricity purchased by the authority and it 
was suggested that such a reduction in 
purchased cost would permit of a substantial 
reduction in the charges to my clients. 

It was surprising, therefore, that the 

Bt 


authority should turn down the suggestion on 
the score that the amount of load which 
could be kept off the peak period was not a 
very considerable portion of the total load 
and that it was not considered worth while to 
take any action in the matter. It does seem 
entirely unreasonable that in this case the 
consumer should be prevented from making 
an economy at no expense to the supply 
authority. The magnitude of the load is not 
the issue, but the principle of peak control, 
which you so ably enunciate, is. 

This attitude is contrary to that of many 
supply authorities who give every encourage- 
ment to the off-peak load power user by the 
introduction of an off-peak tariff, and I have 
no doubt it would be beneficial if such 
tariffs were more generally introduced. 

Barnet, Herts. E. W. Dorey. 


Voltage Regulators 


EFERRING to Mr. H. M. Lacey’s 
letter in your issue of August 21st, we 
should like to thank him for pointing 

out the error in the article under this title 
in the Electrical Review of July 10th. 

The section of the article referred to was 
originally written with the regulation ex- 
pressed as percentages in the manner 
customary in transformer calculations. 
Following a suggestion that it would be 
preferable to make direct use of ohmic 
values, it was rewritten and the necessary 
correction to the denominator of the second 
term of the formula for the drop at unity 
power factor was overlooked, and the figure 
appropriate to a percentage evaluation 
retained. 

The formula for drop at unity power 


should have been written V = I (a+ 2E 

where E is the usual line-to-line voltage of 
the supply. In the numerical example which 
follows the denominator then becomes 58.2 
instead of 200, but as Mr. Lacey points out, 
this correction does not materially affect the 
results in this particular case. 

BriTIsH ELECTRIC TRANSFORMER Co., LTD. 

Hayes, Middlesex. 


LE.E. Devon Sub-Centre 


HE new chairman of the Devon and Corn- 
wall Sub-Centre of the a of 
Electrical Engineers (Mr. A. E. Baker) is 

to deliver his inaugural address at the ordinary 
general meeting on October Ist at the Royal 
Clarence Hotel, Exeter. 
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PERSONAL and SOCIAL 


News of Men and Women of the Industry 


HE Association of Scientific Workers has 
chosen Mr. J. A. Henley, B.Sc., A.M.I.E.E., 
as the first delegate representing organised 

scientific workers to attend the Trades Union 
Congress which meets at Blackpool from 
September 7th to llth. Mr. Henley, who 
is at present employed by the Government, 
received his training in electrical engineering 
at East London College, and has worked in the 
U.S.A. and for the Metropolitan-Vickers Co. in 
this country. He is part author with Professor 
MacGregor Morris of a book on the cathode- 
ray oscillograph. 

Mr. P. L. Weir, the president of the Electrical 
Power Engineers’ Association, and Mr. W. 
Arthur Jones, the general secretary, are to repre- 
sent theAssociation at the Trades Union Congress. 


Mr. G. H. Glover, chairman of the Tees-side 
Section Committee of the E.P.E.A. has been 
recalled to active service as Lieut.-Commander, 
R.N., and has been compelled to relinquish his 
Association activities. 


Mr. W. S. Fowlie (not Foley as given in our 
last issue), who got away from Singapore 
when it was occupied by the Japanese, writes 
to tell us that he is now in this country. His 
address is 75, Alexandra Court, Wembley 
Park, Middlesex. 


Mr. C. Culmer Hodges, who has been nominated 
for the chairmanship of the Western Centre of 
the Institution of Electrical Engineers for the 
ensuing session, is chief engineer and manager of 
the St. Austell and District Electric Lighting & 
Power Co., Ltd. He was an articled pupil with 
the Bournemouth 
Poole Electricity Supply 
Co., Ltd., and subse- 
quently became works 
electrician. In 1909 he 
went to Dover Corpora- 
tion electrcity under- 
taking, where he was a 
charge engineer until 
1911, when he became 
engineer and manager 
of the Dawlish Electric 
Light & Power Co., Ltd., 
and a year later took 
on the additional duties 
of secretary. He re- 
linquished the post in 
August, 1930, when he Mr. C. Culmer Hodges 
was appointed to his 
present position. During the last war he served 
with the R.A.F. in France. He is an associate 
member of the Institution of Mechanical 
Engineers. 

Mr. T. S. Lascelles and Mr. F. J. Sykes have 
been elected directors of the W. R. Sykes Inter- 
locking Signal Co., Ltd. Mr. Lascelles has 
been appointed managing director, and Mr. 
Sykes, son of the late managing director, has 
been appointed engineer to the company. 

Mr. W. R. Rawlings has succeeded his brother, 
the late Mr.,J. J. Rawlings, as chairman of the 
Rawlplug Co., Ltd. Mr. R. J. Rawlings has been 
appointed a director of the company. 


Dr. James S. Thomson, President of the 
University of Saskatchewan, has been recom- 
mended for the appointment of general manager 
of the Canadian Broadcasting Co. Major 
Gladstone Murray, who left the B.B.C. in 1926 
to become general manager of the C.B.C., is 
designated for the post of director-general of 
broadcasting for Canada. 


In our last issue we 
reported the appoint- 
ment of Mr. A. R. Cooper, 
A.M.ILE.E., M.Inst.F., 
as operations engineer 
for the Central Electricity 
Board’s South-East and 
East England Area. We 
now reproduce a portrait 
of Mr. Cooper. 


Mr. A. Duperron, assist- 
ant general manager of the 
Montreal Tramways Co., 
has been elected president 
of the Canadian Transit = 
Association for the en- Mr. A. R. Cooper 
suing year. 


Mr. M. Childs. B.Sc. (Eng.),5has been elected 
chairman of the London Students’ Section of the 
I.E.E., and Mr. J. D. MeNeil, B.Sc. (Eng.), is 
vice-chairman. 


Obituary 


Mr. L. Hermes.—The death occurred recently 
of Mr. Laurence Hermes who had_ varied 
interests in the electrical and radio world. He 
wag born at Marlow in 1884 and after his 
education at the Marlow Grammar School 
spent some years with Continental electrical 
concerns. Upon his return to this country he 
started an electrical business of his own, being 
closely associated with Capt. S. R. Mullard. 
He served in the army during the last war, but 
was released for special work. 

Mr. Hermes was one of the first to realise the 
potentialities of broadcasting. He became 
associated with the G.E.C. in Newcastle, 
during which time the 2LO and 5NO stations 
were inaugurated ; he was particularly respon- 
sible for the construction of the latter (New- 
castle) station.. Some years afterwards he 
joined the Marconi Co. as sales manager and 
served on some of the early radio associations. 

Later he was concerned in the introduction 
of picture telegraphy and talking pictures into 
this country. At the time of his death he was 
joint managing director, with his son (Major 
Laurence W. Hermes) of Transreceivers, Ltd., 
Surbiton. e 


Mr. G. Stamp-Taylor, M.C., M.I.E.E., whose 
death is reported in the New Zealand Electrical 
Journal, was until his retirement last year 
Australasian manager for A. Reyrolle & Co. 
He was born in Leeds and studied at Faraday 
House, after which he joined the staff of the 
North Eastern Railway, being engaged chiefly 
on electrification work. In the last war (he also 
served in the South African campaign) he was 
attached to the 17th Northumberland Fusiliers 


| 
j 
5 

f 


September 4, 1942 


in a technical capacity. He rose to the rank of 
major and was awarded the Military Cross. 
In 1919 he became the New Zealand represen- 
tative of A. Reyrolle & Co. and associated 
companies and soon established a wide circle of 
business and personal friends in the Dominion. 
He left to go to Sydney as the company’s 
Australasian manager in 1927, but returned 
to New Zealand on his retirement last year and 
took up residence at Silverstream. He continued 
to take an active part in electrical affairs, being a 
member of the Hutt Valley Electric Power 
Board, and he assisted in the solution of the 
many problems confronting the Dominion’s 
electrical industry due to war conditions. 


Mr. P. L. Halsey.—We regret to learn of the 
death of Mr. P. L. Halsey which occurred at his 
home at Hinchley Wood on August 11th. Mr. 
Halsey was founder and for many years, until 
his recent retirement, managing director of 
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Halsey’s Electrical Co., Ltd., electrical whole- 
salers. He had been connected with the in- 
dustry for over fifty years and was known to a 
wide circle of electrical men. 


Mr. J. G. White, whose death at Greenwich, 
Connecticut, is reported, was formerly head of 
the engineering and contracting concerns 
bearing his name. The J. G. White companies 
have carried out large constructional works all 
over the world, including power stations, power 
lines and electric railways. Among these were 
the Buffalo-Niagara Falls electric railway, one 
of the earliest of the North American high- 
speed interurban lines, and in England a number 
of tramways, including those at Bexley and 
Dartford. 


Will.—The late Mr. E. Hesketh, a former 
chairman of J. & E. Hall, Ltd., left estate of the 
gross value of £48,704 (net personalty £47,996). 


Eliminating Power Wastage 


The Value of Foot-Switch Control 
By D. T. Naylor 


T is generally appreciated that there is 
considerable wastage of electric power on 
machine tools in any factory, due to 
operators leaving their machines running 
while not actually using them. To eliminate 
this completely is practically impossible, as 
in the majority of cases there is no option but 
to rely on the individual operators to use the 
power on their machines on the most econ- 
omical manner. Constant reminders by 
planned publicity campaigns and strict super- 
vision help considerably, but there is always 
that human failing of forgetting to switch 
off when leaving the machine for-a short 
period. 

There is also the class of machine extens- 
ively used in tool rooms which has no specific 
operator but is for general use by all, and 
this warrants special attention. Machines 
of this class, notably hand-operated grinders, 
are undoubtedly more than any others left 
running after use. With a view to elimin- 
ating this wastage, foot-switch control of a 
typical machine has been tried and the 
following test readings, which speak for 
themselves, were obtained :— 

Tests on a 3-HP Rowland single-stone 
grinder for general use in a tool-grinding 
department showed a seven-day consumption 
of 16.5 kWh when the machine was fitted 
with a standard direct-on-line starter con- 
nected to hand-operated “ start ’’ and “‘ stop ” 
push buttons. When the machine was fitted 


with standard direct-on-line starter connected 
to foot-operated spring-return switch, the 
consumption for seven days was 3.87 kWh, 
showing a reduction in power consumed of 
12.93 kWh, or a saving of 77 per cent. 

The machine would start and run only 


when the foot switch was depressed, stopping 
immediately on its being released. The 
switch was a heavy type, not fixed to the 
floor, but connected to the machine proper 
by flexible tubing. The purpose of. this 
arrangement was to enable operators to slide 
the switch to the most convenient position. 

Although the proportion of machines in 
any one factory which are suitable for this 
type of control may be small, the saving in 
power per machine certainly appears great 
enough to warrant earnest consideration 
being given to the fitting of foot switches by 
all concerned with industrial fuel saving. 


American Electrical Terms 


FTER twelve years’ work by over 300 en- 
A gineering experts and 34 representative 
bodies, definitions of the important terms 
common to all branches of the electrical art as 
well as those terms that are specifically related 
to each of the various branches have for the 
first time been assembled in a single book. This 
U.S. Standard C42/1941, of 311 pages, which 
has also been approved by the Canadian Engi- 
neering Standards Association, originated in 1910 
when the International Electrotechnical Com- 
mission commenced the classification of re- 
cognised systems of nomenclature. In 1927 the 
U.S. National Committee of the I.E.C. began 
organising an American vocabulary as a supple- 
ment to the proposed international list. It is 
claimed to cover three times the field of any 
similar publication in other languages, being 
divided into 18 distinct major groupings, each of 
which is subdivided. Thorough indexing makes 
the new book an easy source of reference ; its 
sponsor and publisher is the American Institute 
of Electrical Engineers, 33, West 39th Street, 
Pg York; NeY¥:, S.A., the price being 
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COMMERCE and INDUSTRY 


Heating Equipment Control. 


Limitation of Heating Apparatus 


HE Limitation of Supplies (Heating Appara- 

E tus and Polishes) (No. 3) Order (S.R. & O. 

1942, No. 1511) is now available (Stationery 
Office, price 1d.). As has already been an- 
nounced this Order allows the same rate of 
supply during the four months August to 
November, 1942, as was allowed during June and 
July. Thus, during the four months, electric 
and gas space-heating apparatus may be supplied 
to the extent of 16% per cent. by value of the 
sales during the six months ended November 
30th, 1939. 

The only space-heating appliances controlled 
are types using gas or electricity, but manufac- 
turers are reminded that the manufacture and 
supply of electric space-heating apparatus is 
ro a to licence under the Electrical Appliances 
(Control of Manufacture and Supply) Order, 
1942 (S.R. & O. 1942, No. 1453). 

Two amendments have been made in the 
Third Schedule of this Order. (1) Heating 
apparatus may be supplied without restriction 
to hospitals belonging to local authorities (as 
well as voluntary hospitals and _ hospitals 
entered in the Hospitals Year Book, 1941) but 
may not be supplied to other departments of 
local authorities. (2) Ships stores dealers have 
been taken out of the Third Schedule entirely 
but unrestricted supply is allowed during the 
restriction period to the Merchant Navy Supply 
Association, Ltd. 


Retail Business Premises 


The Location of Retail Businesses Order’ 
1942 (S.R. & O. 1619) referred to in the Electrical 
Review of August 21st (p. 244), is now avail- 
able. This revokes the 1941 Order of similar 
title but is the same in its general terms. It 
stipulates that no retail business in certain 
specified classes of goods and services shall be 
carried on at any premises without licence unless 
it was being carried on at any time between 


Lighting Propaganda. 


December 31st, 1940, and October 23rd, 1941. 
One object is to prevent dealings in fictitious 
“goodwill.” As in the earlier Order, the 
scheduled goods include radio goods, gramo- 
hones and accessories ; electric torches and 
atteries therefor ; and electrical goods and 
appliances other than those in the two foregoing 
classes. 

Licences granted under the 1941 Order 
remain in force and the Order does not pro- 
hibit the carrying on at any time of any business 
which was being carried on on August 20th, 
1942, in conformity with the earlier Order. 

Licences will be issued by Local Price Regula- 
tion Committees, a list of which is given in an 
appendix to the Order. They will be granted 
only when applicants can prove that the goods 
and services which they propose to supply or 
perform are reasonably required to provide for 
the essential needs of the public in the area 
concerned. Special consideration will be given 
to persons who have lost the use of their 
— through war damage or requisitioning 

y a Government Department. 


Lamp Publicity 


Two new Ensign lamp showcards are available 
which, though comparatively small, have a 
vigorous and attention-compelling design. In 
addition ENsIGN Lamps, LTp., are able to offer 
two attractive window centrepieces and a series of 
effective cutouts ; also pelmets, leaflets and 
‘dummies.’ Advertising is being arranged in 
a large number of commercial and technical 
publications, as well as the leading newspapers 
covering distribution centres throughout the 
country. 

The “ Mazda” lamp publicity of the BRITISH 
THomson-HoustTon Co., in addition to advertise- 
ments in the national, provincial and trade Press 
and many of the best known magazines, includes 
also a small cardboard cut-out and a linen 
window display. The cut-out is of a topical 
character and links up with the Government’s 
fuel economy campaign. It 
is an ingenious piece designed 
to come within the limit of 

sq. in., the maximum 
dimensions allowed. The 
window display piece,measur- 
ing 36in. by 24 in., is another 
pictorial reminder to save 


Display piece shown as part of 
a complete “*Mazda”’ window 
display 


electricity. It is produced on 
linen in six colours by silk 
screen process. Due to the 
need for economy a limited 
supply only of this display 
is available. In addition to 
the above, large painted road 
signs placed in prominent 
positions on many of the main 
arterial roads leading out 
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of London, draw attention to ‘‘ Mazda ” lamps. 
Lighting propaganda will be carried out, as 
usual, on a large scale in the engineering and 
industrial Press and ‘‘ B.T.H. Light-Condition- 
ing for Increased Production and Welfare ’’ will 
again be the main theme. 

In the interests of national economy this 
season’s publicity scheme of SIEMENS ELECTRIC 
Lamps & Suppiies Ltp., is of necessity 
curtailed. Subject to space limitations, display 
advertisements will, however, appear from time 
to time in the national daily Press in order to 
keep Siemens lamps in the mind of the public 
and at the same time to link up with the Ministry 
of Fuel economy propaganda. In 
view of the urgent necessity for 
speeding up output from factories 
of all types special attention will be 
devoted to improved lighting in 
factories with Siemens lamps and 
lighting equipment, and to this end 
display advertisements will appear 
in the principal trade journals, 
which will stress the fact that better 
lighting does not necessarily mean 
increased fuel consumption. The 
company is not making a general 
distribution of display material, but 
it hopes that traders wili display 
showcards, etc., already in their 
possession from previous distributions. Price 
lists will be avails for the trade on request. 


Shipyard Maintenance Electricians’ 
Wages 

Under a recent agreement between the Ship- 
building Employers’ Federation and the Electri- 
cal Trades Union, skilled electricians in ship- 
building and repairing establishments, employed 
exclusively on the maintenance of firms’ electri- 
cal plant, are to be paid for all hours worked 
an allowance of 2d. per hour above the national 
uniform new work plain time rate for skilled 
electricians. 


Bonus for Miners 


In order to encourage miners to improve 
output in the face of the urgent demand for 
coal, the Government has accepted a proposal 
for an output bonus of 3d. per shift per 
man for each complete | per cent. increase upon 
the standard output up to a limit of 3s. 9d. a 
shift for a 15 per cent. increase. 


Non-Industrial Fuel Forms 


Special fuel assessment forms are being 
circulated to non-industrial establishments all 
over the country by the Local Fuel Overseers. 
Generally speaking, the term “ non-industrial 
establishments ’”’ may be defined as premises 
which are not used wholly or mainly for private 
residential or industrial purposes or which are 
not occupied by the Crown or Government 
Departments. They include such establish- 
ments as blocks of flats where any common 
services are provided by the management ; 
hotels, lodging houses, boarding houses, residen- 
tial clubs and public assistance institutions ; 
restaurants, canteens and refreshment rooms ; 
schools and colleges ; offices and business 
premises ; shops, warehouses and _ public 


markets ; cinemas, concert rooms and dance 
halls (but not theatres and music halls) ; 
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The well-known artist, ‘‘ F ” desig 
economy slip for 
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museums, libraries and art galleries ; churches, 
chapels, etc. ; police stations, public baths 
and wash-houses ; and civil defence premises. 
Farmers.are not concerned with this form. 


Fuel Economy 


What is described as “ Battle Order No. 1” 
has been circulated to the managements of 
electricity and gas undertakings by the Ministry 
of Fuel and Power. This urges upon them the 
importance of assisting the public to read their 
meters so that they can keep an eye on their 
consumption. 


d this fuel 


Concurrently with this the Ministry published. 
in the national Press its second ‘* Battle for 
Fuel” advertisement which appeals to con- 
sumers to read their meters weekly. The “ fuel 
units” which houses of various sizes and in 
the three “ zones” are allotted are set out in 
tabular form. 

The gummed slip illustrated, designed by the 
well-known artist ‘‘ Fougasse,”’ is being used 
by gas and electricity undertakings on corre- 
spondence, account forms, etc. Consumers can 
also have copies to stick up as reminders over 
cookers, water heaters and other household 
apparatus. 


Radio Valve “ Samples ”’ 


At Liverpool, on August 28th, Frank Paul 
Freeman, trading as Super Radio, Ltd., White- 
chapel, Liverpool, was fined £100 and ordered 
to pay fifteen guineas costs for making a false 
declaration in respect of radio valves. It »vas 
stated that Freeman wrote two letters (which 
were intercepted) to his brother in America 
suggesting that radio valves should be sent to 
him declared as samples. It was alleged. that 
these valves were, in fact, used for trading pur- 
poses. The defence was that at the time Freeman 
was under the impression that the valves would 
be used as samples. 


Science and the War Effort 


Great interest has been aroused among 
scientific workers by recent discussions on the 
utilisation of science to the best advantage in 
the war effort, and by the reports of the activity 
of the Parliamentary and Scientific Committee. 
A motion tabled by twenty M.P.’s to be con- 
sidered when Parliament reassembles urges the 
setting up of a central scientific and technical 
board to co-ordinate war resources and develop- 
ments. To givé scientific workers an opportunity 
of hearing an exposition of the ideas behind this 
motion, and to let them express an opinion on 
it, the Association of Scientific Workers has 
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arranged a public meeting at the Caxton Hall 
for 7 p.m. this evening (September 4th). The 
principal speaker will be Lord Strabolgi. 


E.T.U. Gift to Russia 


The August Electrical Trades Journal gives 
exterior and interior views of a motor X-ray 
unit which the Electrical Trades Union has pre- 
sented through the British National Council 
of Labour ‘“‘ Help for Russia’ Fund. It is 
a handsome, well-equipped vehicle. 


Post-war Design 


The Design and Industries Association was 
formed in 1915 to induce manufacturers to 
redesign their products to compete in post-war 
export trade. To-day there is again the need 
for its stimulus to prepare industry to produce 
the finest design for commodities which will be 
used in reconstruction. Consequently an 
exhibition entitled ‘‘ Design Round the Clock ” 
has been arranged by the Association to show 
how everything used during the day is a result 
of design. The display, which consists of a 
series of photographs (which can be readily 
changed to bring the subject up to date) is at 
present on view at the Geffrye Museum, Kings- 
land Road, London, E.2. Later it will go on 
tour. 

Throughout the exhibition the importance of 
electricity in the world of the future is em- 
phasised, some of the aspects covered being the 
importance of good and appropriately located 
lighting, contrasts in old and new methods of 
travel, communal feeding, the development of 
the telephone and radio apparatus, features 
to be aimed at in the future design of domestic 
appliances, and the employment of illumination 
effects in theatres, cinemas, etc. Particularly 
with regard to domestic apparatus the con- 
clusion is reached that objects of purely func- 
tional purpose tend further towards simplicity 
with development. 

Fatalities 

William Hallam (43) a labourer at a works 
at Derby, recently received a fatal electric 
shock when he touched a bare live wire. At the 
inquest last week Albert Shardlow said that 
he and Hallam decided to move a machine 
nearer to a heap of sand which they were 
shovelling. Hallam assured him that he had 
switched off the current, but when they at- 
tempted to move the machine both of them 
received a shock. Other evidence showed that 
the 200-V cable had become detached from the 
plug base and was catching on a metal frame. 
Neither the cable nor plug was periodically 
examined. According to a factory inspector 
the earthing of the apparatus was inefficient. 
The inquest was adjourned to enable the com- 
pany concerned to call evidence in rebuttal of 
the suggestion that they had failed to comply 
with the factory regulations. 

While engaged in tracing an electrical fault 
at an Audenshaw works an apprentice electrician 
received a fatal shock. 


The R.E.M.E, 


Although the new Corps of Royal Electrical 
and Mechanical Engineers is not to be formally 
constituted until October Ist the necessary 
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organisation has reached an advanced stage. 
The Corps is an outcome of a recommendation 
of the Beveridge Committee on the Use of 
Skilled Men in the Forces, and it will comprise 
men transferred from the R.A.O.C., the R.A.S.C. 
and the R.E. It will take over the Army’s 
maintenance services, and an R.A.S.C. officer, 
Major-General Lowcroft, has been 
appointed Director of Mechanical Maintenance. 

Specialist courses are being arranged, includ- 
ing electrical and welding courses, and qualified 
tradesmen in the ranks will be known as 
Craftsmen.” 

The badge of the Corps comprises four 
shields, each bearing one of the Corps’ initials 
within a pair of calipers, the whole being 
contained within a laurel wreath surmounted 
by a crown. 


A.E.U. to Admit Women 


By a ballot the membership of the Amal- 
gamated Engineering Union has agreed to the 
alteration of the Union’s rules, enabling women 
to be admitted as members. 


Palestine Import Restrictions 


The Palestine Gazette of July 26th contained 
a copy of a Government notice which 
provides for restrictions on the importation 
of certain goods into Palestine. According to 
the Board of Trade Journal the commodities 
which are being imported on Government 
account or through a sole importer and in 
respect of which no import licences will be 
issued to private importers include generators, 
motors, convertors, transformers, electric 
accumulators, other than batteries for motor 
vehicles, insulated cables and electric wire. 

Among the commodities, the importation of 
which from overseas is prohibited except from 
Trans-Jordan, Egypt, Sudan, Arabia, Iraq, 
Iran, Turkey, Syria, Cyprus, Aden, Kenya, 
Uganda, and other East African Dependencies, 
are electric dry batteries, electric accumulators 
for motor vehicles, washing machines, as 
well as small household appliances. Electrical 
machinery and apparatus, the importation of 
which is permitted within quota limits includes 
electrical machinery, other electrical apparatus 
and appliances not elsewhere listed, refrigerator 
parts, electricity meters of all kinds, radio sets 
and parts, telephone and telegraphic apparatus, 
and scientific instruments. 


INFORMATION 
DEPARTMENT 


ENERAL inquiries from readers relating 
to sources of electrical goods, makers’ 
addresses, etc., are —— to by our Infor- 

mation Department through the post. Inquiries 
should be accompanied by a stamped addressed 
envelope. 

Our extensive records enable us to reply to 
most queries, but occasionally we ask for our 
readers’ assistance in tracing names and addresses 
not known to us. We should be glad to have such 
information regarding the following :— 

M.-S. miniature toggle switch. 

Dellread Gears (Holdings) Co., Ltd., (last 
known address 2, St. Anne’s Lane, S.W.1.) 
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War Damage 


Some Features of the New Amendment Act 


TTENTION should 
be drawn to the 
changes proposed 

by the War Damage 
(Amendment) Act, but I think it necessary 
to deal only with those changes which directly 
affect the trader, because some of them are 
purely administrative changes. 

The Act provides for the continuation of 
the War Damage Act, 1941, until August 
31st, 1942, and thereafter that Act is to be 
terminated by an Order made by the Treasury 
and approved by Parliament. It also deter- 
mines when instalments are due in reference 
to the insurance of property. Before the 
passing of the Act, false claims were being 
made under the War Damage Act; a clause 
in the new Act provides that if any person, for 
the purpose of obtaining payment in respect 
of damage under the Act or under a policy of 
insurance under Part II of the War Risks 
Insurance Act, or under a policy issued in 
pursuance of the Commodity Insurance 
Scheme, furnishes any information which he 
knows to be false in material particulars, or 
recklessly furnishes any information which is 
false with an intention to deceive, he is liable 
to penalties. Further, if a claimant, or a 
person acting on his behalf, produces or 
makes use of books or accounts which are 
false or withholds any material information, 
the guilty person is liable to a penalty of £100 
or imprisonment for three months or both. 

In the past only those persons who were 
insured under the War Risks Insurance Act 
were eligible for the benefit given under the 
Act, but now the Treasury has the power to 
make special exceptions to this rule where the 
trader has had his goods destroyed by enemy 
action. 

Temporary Works 


The First Schedule deals with the question 
of the cost of temporary works, that is repairs 
to premises of a more or less temporary 
nature. In such cases money can be deducted 
from the ultimate cost of repairs to those 
premises. Suppose it is necessary to carry out 
an electrical installation and through no fault 
of the electrical contractor, but because no 
other goods are available owing to war con- 
ditions, the work is inferior in quality, the 
cost of the work will be deducted from the 
claim for damages. Therefore the contractor 
is strongly advised to warn his client before 
executing the work, otherwise he might lay 
himself open for action for breach of con- 
tract, for putting in inferior goods. 

The Act lays down that where the cost 


By F. E. Sugden, a.c.is., 


Barrister-at-Law 


of repairs exceeds the 
value of the property 
only the value of the 
premises will be paid. 
Therefore an electrical contractor should be 
careful before he executes the repairs to make 
sure that he will be paid for them. 

Where the property is compulsorily 
requisitioned for road improvement purposes 
or clearance schemes, then only compensation 
for the loss actually sustained by the trader 
will be paid and not necessarily the loss which 
the property has sustained. If all the repairs 
are to be carried out then the acquisition of 
the premises will be taken into consideration 
in assessing the compensation. 

The electrical contractor should ascertain 
whether a house is deemed to be unfit for 
habitation or not before he undertakes any 
work on the premises. The Act lays down 
that in deciding whether the property is unfit 
or fit for any purpose, regard should be had 
to any relevant circumstances, namely, for 
what purposes the occupier of the premises 
uses the property concerned and also the 
standard of the accommodation available in 
the same locality for a similar purpose. 


Short Tenancies Defined 


There has been a great controversy as to 
the kind of property this Act is applicable to 
and also as to what extent the War Damage 
(Amendment) Act which deals with short 
tenancies applies. This Act states that the 
term short tenancy includes (a) tenants at will 
(b) tenancies granted for a term limited to 
expire, or subject to the right of the landlord 
to determine, at any time within a period 
expiring not-later than seven years after the 
termination of the war. 

The Second Schedule of the Act deals with 
the legal position of mortgagors and mort- 
gagees under the War Damage Act, 1941. In 
this Act provision was made for the recovery 
of portions of the contribution from mort- 
gagees. It was assumed that there was only one 
mortgage, but frequently there is a second or 
subsequent mortgage. In the new Act it is 
laid down that the ratio of the value of the 
property to the value of the mortgage shall be 
considered in ascertaining the deduction 
which the occupier is entitled to from the 
mortgagee. Frequently the mortgage is not 
on the whole building but only on a floor or 
storey, etc., the remaining part being covered 
by another mortgage. To avoid confusion 
that particular floor or storey is to be treated 
as a Self-contained mortgage and the ordinary 


F 
4 
i 
7 
| 


310 


rule regarding the recovery of payment can 
apply under the 1941 Act. 

In the Third Schedule provision is made 
whereby the Board of Trade, if it is satisfied 
that itis expedient to do so to avoid hardship, 
may make early payments under the Private 
Chattels Scheme ; this also applies to the 
Business Scheme. New powers and new con- 
ditions are created to allow half or full pay- 
ment to be made at an early date for goods 
destroyed or damaged. It is allowable under 
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the provisions of the 1941 Act if the Board of 
Trade is satisfied that the replacement of 
goods is expedient in the public interest. It is 
implied that the money shall be used to replace 
or repair any goods specified by the Board of 
If the conditions are not complied 
with the Board can recover the money. 

The Board of Trade will have the power to 
make payment in respect of war damage under 
the Business Scheme, though the goods were 
not previously insured. 


NEW BOOKS 


Production Equipment Manual. 


The Machine Shop Yearbook and Production 
Engineers’ Manual. Editor: H. C. Town. 
Pp. 559; figs. 412. Paul Elek, Ltd., 39, 
Parker Street, London, W.C.2. Price 25s. 

At the price this book is not likely to attract 
the average mechanic, but it should find its way 
into the hands of foremen, supervisors, and main- 
tenance engineers, providing a guide to the con- 
struction and operation of modern machine 
tools, including many of the latest types from the 
United States. A chapter dealing briefly with 
the application of electric control gear to 
machine tools is more a matter for the produc- 
tion engineer, but electrical men will be inter- 
ested in a chapter on electrical equipment, with 
an excellent treatment of the commutator motor 
now available with the characteristics of the DC 
machine. The busbar system is mentioned and 
information is given on elementary testing. The 
chapters on individual types of machine tools 
also refer to the electrical equipment, including 
Ward Leonard control and the electro-hydraulic 
control developed extensively on American 
machines. 

Rather more could with advantage have been 
said about the electrical side considering that 
most machines to-day are self-contained. The 
subject of maintenance has not been covered, a 
most important point in view of the causes of 
breakdown due to the damaging effects of oil, 
coolant and abrasive materials. In view of the 
increasing use of electric furnaces for heat treat- 
ment of parts between different operations and 
the finished product a chapter on this subject 
would be of interest to many. Workshop equip- 
ment is weil covered as also are testing and 
measuring, and welding and brazing. 

The volume can be recommended, as the pro- 
cesses described are the latest examples of British 
and American practice; furthermore there is a 
considerable amount of specialised information 
of value to the engineer who is interested in post- 
war production.—H. 


Spectroscopy and Combustion Theory. By A. G. 

Pp. 191; figs. 9. Chapman & 

, 11, Henrietta Street, London, 
W.C.2. Price 17s. 6d. 

_ The early use of the spectroscope revealed the 

simple constituents of flames and some of the 

reactions which took place within them. More 


detailed examination of the emitted spectra - 


showed the presence of such.radicals as OH, 
CH, NH as part-products of the combustion 
process. These are physically stable but chemic- 


Uses of the Spectroscope. 


ally unstable, and give an indication of the 
complexity of the reactions involved. 

Although most of the early work was, per- 
force, carried out on the visible and near ultra- 
violet regions of the spectrum, later work 
showed how important was the infra-red region, 
because of its large energy content and its close 
relation with the after-burning effects. 

Scientists who wish to know what part the 
spectroscope has played in combustion theory 
will find in Dr. Gaydon’s monograph a very 
readable and stimulating book. In it he dis- 
cusses the direction in which advances have been 
made, as well as the trend of developments, 
with a directness and simplicity characteristic 
of an expert investigator, who has contributed 
original work in important parts of the field. 

The chapter on “explosion spectra” gives 
just one instance of how useful the spectroscope 
has been in resolving problems in other fields— 


‘in this case, ‘“‘ knock ”’ in internal combustion 


engines. Examination of the abnormal spectra 
distinguishes the case of the *‘ knocking ” engine 
by its association with rapid burning of the last 
part of the charge. The introduction of lead- 
tetraethyl eS. this happening, and produces 
the normal spectra. ; 

The book is so arranged that chapters are 
practically self-contained and are thus invaluable 
for reference. These deal with hydrogen, carbon 
monoxide and hydrocarbon flames, as well as 
absorption spectra, infra-red region, lifetime of 
activated molecules; after-burning of CO; and 
thermodynamical considerations. Appendices 
are arranged as reference tables of band systems 
of organic and other flames; absorption spectra, 
atomic and molecular energy levels, and there 
is a good bibliography and index.—L. J. 


Shorter Notices 


Electricity in Aircraft. 
Second edition. 


Street, London, W.C.2. Price 5s. 
Although no major changes have been made 
in this edition, a new section on the carbon-pile 
voltage regulator makes the treatment of 
voltage-control devices more complete. 


Introduction to Valves, including reference to 
Cathode Ray Tubes.—By F. E. Henderson. 

Pp. 112; figs. 120. Wireless World, Dorset 
ouse, Stamford Street, London, S.E.1 (on 
behalf of the General Electric Co., Ltd.). 
Price, 4s. 6d. 
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ELECTRICITY SUPPLY 


Bangor Aids Consumers. 


Bangor.—CALCULATING FUEL TARGET.—Mr. 
F. O. Harber, the borough electrical engineer, 
has sent us a copy of a table which is being dis- 
tributed to the undertaking’s consumers showing 
the amount of electricity that can be used in a 
year under the domestic fuel target scale. The 
total fuel units for 1-7 rooms with 1-7 persons 
are shown, together with the equivalent kWh 
where electricity is used for all purposes or, 
alternatively, if 50 cwt. of coal or coke is used. 


Croydon.—CHANGING TO FLAT Rates.-——The 
effect of shop window lighting restrictions on 
consumers who take their supply on the “ all 
in” business tariff, which includes a standing 
charge based on the amount of lighting installed, 
was recently considered by the Electricity 
Committee. It was decided to inform con- 
sumers desiring to change to the flat rates that 
in present circumstances such a 
change may be made immediately 
after the last meter reading before 
receipt of notice. The current flat 
rates per kWh are Sd. for lighting 
and 14d. for heating, plus 10 per 
cent. war additions. 


Derby and Notts.—Lower MINI- 
MUM CHARGE. — The Derbyshire 
and ‘Nottinghamshire Electric 
Power Co. announces that the 
quarterly minimum charges, which 
vary between 6s. 8d. and 12s. 6d., 
have, as a temporary wartime 
measure, been reduced to Ss. 


Northern Ireland.—The Northern 
Ireland Parliament has accepted 
the amendments to the Electricity 
(Emergency Supplies) Bill made 
by the Senate. 

BELFAST REORGANISATION. — A 
sub-committe of Belfast Corpor- 
ation recently considered the 
reorganisation recommendations 
made by Mr. W. M’C. Girvan, 
city electrical engineer. The 
recommendations will involve a 
series of staff promotions. 


West Hartlepool.—Loan.—The 
Corporation has decided to apply 
to the Electricity Commissioners 
for sanction to borrow £686 for 
sub-station equipment. 


Overseas 


France.—ELECTRICITY RATION 
ReDuceD.—Another reduction in 
the electricity ration has been 
enforced. All business offices have 
had to halve their electricity 
consumption for August compared 
with the corresponding month 
last year and supplies to restaurants 
have been cut by 30 per cent., 
but domestic consumption has not 
been reduced. Rainfall has been 
so small that the level of the 
artificial lakes and the rivers driving 


Restrictions in New Zealand. 


the generators at Massif Central is danger- 
ously low. 


New Zealand.—Space-HEATING RESTRICTIONS. 
—In a recent joint statement the Ministers of 
Supply and Works pointed out that the position 
with regard to the supply of electricity from the 
Government system in the North Island had 
become critical; the fuel plants, as well as the 
hydro-electric stations, were fully loaded at 
peak times. Unless the demand was controlled 
it would be impossible to cope with the load 
and severe rationing would have to be imposed 
during critical periods. 

The New Zealand Electrical Journal reports 
that to deal with the situation an order has 
been made banning the use of electric radiators 
or other space-heating equipment in_ shops, 
offices, factories, warehouses, halls, theatres, 


This Bureau of Reclamation picture, reproduced from the 
Electrical World, shows the Grand Coulee Dam overflow. 
This plant now has an installed capacity of 324,000 kW 
which it is expected to raise to 1,122,000 kW by 1944 or 1945. 
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etc., in the North Island between 4 p.m. and 
6 p.m. during the months of May, June, July 
and August (except Sundays) in any year. 
Householders have been asked to take similar 
action voluntarily. Provision is made in the 
Order for inspection of premises to ensure 
compliance with the Order, and if the require- 
ments are disregarded, authority is given for 
disconnection or sealing-up of all heating points 
in the premises, if thought fit. 

It is admitted that the Order must involve 
some inconvenience to consumers, but the 
Ministers declare that the steps taken are 
necessary to avoid the definite hardships which 
would be caused if the supply failed altogether 
through overload. 

MILKING MACHINE CONTROL.—Under a 
recent Order the sale and purchase of new or 
second-hand milking machines and _ parts 
(except those exclusively for renewals and 
replacements) is prohibited save with the prior 
permission in writing of an inspector under the 
Dairy Act, 1908. According to a return pre- 
pared by the Statistical Section of the Depart- 
ment of Agriculture the number of milking 
plants in use at January 31st, 1941, was 30,878, 
the proportion of cows machine-milked being 
86 per cent. 

INCREASED CONSUMPTION.—During the year 
ended March 3ist last the main Government 
substations supplied a total of 1,578.8 million 
kWh, an increase of 6.3 per cent. over the 
previous year. 

PROGRESS IN AUCKLAND.—The latest annual 
report of the Auckland Electric Power Board 
shows that the cost per kWh sold decreased 
from 0.784d. to 0.724d. and revenue from 
0.875d. to 0.795d. Sales totalled 270 million 
kWh against 253 million kWh in the previous 
year and the number of consumers rose from 
67,435 to 69,571. Electric ranges in use 
increased from 19,538 to 21,530, and water 
heaters from 23,764 to 26,315. 


TRANSPORT 


Spain.—RAILWAY ELECTRIFICATION.—Follow- 
ing prolonged investigations by a commission 
proposals have been made for the electrification 
of 1,864 miles of railway. According to the 
Railway Gazette, Spain is particularly well 
adapted to electric traction for not only is there 
the incentive to reduce coal imports, but the 
character of the country is favourable to such 
working by reason of the numerous heavy 
gradients. Moreover, the heavy losses in material 
caused by the civil war have made the time 
opportune to consider a general change of 
system. In certain cities the possibility of 
connecting with underground railway routes 
makes electrical working highly desirable, if not 
essential, and the various irrigation reservoirs 
in existence or planned should form useful 
sources of power. Senor R. M. Serret y Miret, 
a member of the National Commission on 
Electrification, recently —_ out that at 
present only 783 miles of route (about 7.5 per 
cent. of the whole railway system of the country) 
is operated electrically. Although doubts about 
the economic possibilities of electrification are 
constantly expressed, the change has paid for 
itself wherever it has been effected. Spain 
possesses both coal and water power, but at 
present has to import large quantities of coal. 

One of the important things is the need. for 
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economising copper, of which at present there 
is actually a temporary lack, despite the large 
indigenous production. It is a question, there- 
fore, whether future electrification should not 
be on the 3,000-V DC system, instead of the 
1,500-V system used hitherto. Senor Serret y 


-Miret considers that the first stage of electrifica- 


tion should cover a total of 2,404 track miles over 
a period of ten years. The whole capital cost of 
this stage of the programme is put at 932 million 
pesetas. At the conclusion of the first stage, 
a second should be embarked on covering a 
rather larger track mileage. Such a conversion 
is calculated to effect a yearly saving in imported 
coal of 1,800,000 tons,. leaving 200,000 tons 
still to be imported. 


N.W. England Scheme Amended 


HE Central Electricity Board has received 
from the Electricity Commissioners a 
further Amending Scheme for North- 

West England and North Wales. Under the 
existing Schemes for the area, adopted in 1928 
and 1939, the Buccleugh station of Barrow 
Corporation was to be operated under tem- 
porary arrangements with the Central Board 
and Barrow was to be connected to the grid by a 
secondary transmission line from Kendal or 
Staveley to a secondary substation at Barrow. 
The Amending Scheme gives effect to representa- 
tions from the Board to the Commissioners to 
the effect that a review of the present and 
— electricity requirements of Barrow 
ad shown the expediency for the connection 
to the grid to be by a 132-kV line from the 
existing ‘main transmission line between Lan- 
caster, Kendal and Carlisle, with a primary 
substation at Barrow, and for the Buccleugh 
station to be operated as a selected station. 

Copies of this North West England and North 
Wales (Alteration and Extension) Scheme, 
1942, together with an explanatory memoran- 
dum by the Commissioners, are on sale at the 
Stationery Office. 


Women’s Engineering Society 
RRANGEMENTS for the annual 
conference of the Women’s Engineering 
Society to-day and to-morrow include 
an informal dinner to be theld at the Forum 
Club, Hyde Park Corner, this evening under 
the chairmanship of Miss Caroline Haslett, 
C.B.E., honorary secretary of the Society, and 
the chief speakers will be :—Mr. G. H. Ince, 
C.B., deputy secretary, Ministry of Labour 
and National Service, Director General of 
Man-Power ; Mrs. F. G. Miles, director of 
Phillips & Powis Aircraft, Ltd., organiser of 
wartime training of women in draughtsman- 
ship ; Mr. F. G. Miles, director of Phillips & 
Powis Aircraft, Ltd., aircraft designer ; and 
Miss G. L. Entwisle, A.M.ILE.E., president of 
the Society. To-morrow a visit has been 
arranged to a Government Training Centre. 


Institute of Physics 


The Institute of Physics is arranging a discus- 
sion on “Equilibrium Diagrams” at the Royal 
Institution, 31, Albemarle Street, London, W.1, 
on September 22nd. Admission will be by 
—- to the secretary before September 
15th. 
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FINANCIAL SECTION 


Company News. Stock Exchange Activities. 


Reports and Dividends 


The Engineering & Lighting Equipment Co., 
Ltd., held its annual meeting on August 27th. 
The chairman, Mr. S. A. Marples, said that the 
company’s factory had been fully employed and 
they had engaged many women workers who 
had attained a high degree of efficiency. A 
joint production consultative and advisory 
committee, with equal representation of manage- 
ment and workers had proved of considerable 
value. The industrial and street lighting section 
continued to hold its position in both the home 
and export markets. Orders had been fulfilled 
for street lighting overseas. 


The Electric Furnace Co., Ltd., reports a net 
profit for the year ended March 3lst last of 
£55,061 against £47,662 in the previous year. 
Provision for taxation takes £28,000 (£31,000) 
and £10,991 (nil) is transferred to general 
reserve. The dividend on _ the 7 per cent. 
cumulative preferred ordinary and ordinary 
shares is maintained at 8 per cent., to which it 
was raised last year, and the carry-forward 
(subject to directors’ remuneration) is £6,681 
(against £6,961). 


The Oriental Telephone & Electric Co., Ltd.— 
Speaking at the annual general meeting last 
week Sir A. Henry McMahon, chairman, 
mentioned that the company had sold all! its 
shares in its three Indian companies for 
£1,495,036. The book value of the shares, 
which, of course, had been considerably written 
down, was £480,000. Thus a surplus of 
£1,015,036 had been realised which had been 
added to capital reserves. Their property in 
Singapore and the properties of the Hong 
Kong and Rangoon Telephone Companies 
were in-enemy hands, the Rangoon telephone 
exchange having been.demolished under the 
orders of the military. They were ignorant as to 
the fate their property in Singapore and as 
to that of the Hong Kong Telephone Co., but 
they had just heard that the Central Exchange 
Bureau in Singapore had been severely damaged 
by a bomb. These events had had their effect 
on the profits for 1941. 


The Victoria Falls & Transvaal Power Co., 
Ltd., reports a revenue of £1,990,171 for 1941, 
after providing for pension schemes and African 
taxation, against £2,193,334 for 1940. After 
adding interest received and meeting administra- 
tion expenses, depreciation, renewals and 
taxation there was a net profit of £570,126 
(against £583,065). The transfer to reserve is 
again £150,000 and the dividends on the pre- 
ference and ordinary stocks are maintained at 
10 and 15 per cent. respectively, leaving £342,518 
(against £312,004) to be carried forward. Power 
sales showed a satisfactory increase which is 
being continued, though not at the same rate. 
The smaller net profit is due to larger taxation 
and rebates allowed to consumers. 


The Kalgoorlie Electric Tramways, Ltd., - 


reports a revenue of £31,616 (Australian) for 
1941. After meeting Kalgoorlie expenses and 


depreciation there is a balance of £A4,720 
equivalent to £3,776 sterling. To this are added 
interest and transfer fees (£307) and London 
expenses, debenture service and income tax 
are met. 


Metal Industries, Ltd., which has interests in 
the British Oxygen Co., Electrical Switchgear & 
Associated Manufacturers, the Igranic Electric 
Co., etc., reports a rise in net earnings 
from £162,375 in 1940-41 to £179,684 last year. 
Taxation is higher at £85,678. The dividends 
on the “A” and ‘“B” ordinary stock are 
maintained at 5 per cent. 


The British ht pe Co., Ltd., is maintaining 
jts interim dividend at 7 per cent. 


The British Power & Light Corporation, Ltd., 
has declared an interim dividend of 2 per cent., 
as last year. 


The Lancashire Electric Light & Power Co., Ltd., 
has again declared an interim dividend of 73 per 
cent. 

Walsall Conduits, Ltd., is again paying an 
interim dividend of 20 per cent. on its ordinary 
shares. 

Telephone Rentals, Ltd., announce a final 
dividend of 6 per cent. making 10 per cent. 
(same) for the year. 

Brown Bros., Ltd., are paying an interim 
ordinary dividend of 24 per cent. (same). 


The Carrier Engineering Co., Ltd., is to pay a 
first and final dividend of 25 per cent. (same). 


_ Erith & Co., Ltd., are maintaining their 
interim dividend at 5 per cent. 


New Companies 


Transformer Service Co., Ltd.—Private com- 
pany. Registered August 14th. Capital, £100. 
Objects: To carry on the business of manufac- 
turers of, and dealers in, transformers, convertors, 
condensers, voltmeters, armatures, batteries, 
magnetos, insulators, wireless and _ electrical 
components and accessories, etc. Directors: 
H. A. Riche, 128, Street Lane, Leeds, and Mrs. 
H. Brown, 261, Harrogate Road, Leeds. 
ae office: 44, Back Francis Street, 

eeds. 


Burtec Products Co., Ltd.—Private company. 
Registered August 21st. Capital, £500. Objects: 
To carry on the business of electrical, radio 
and general engineers and contractors, wire 
makers, vulcanisers, dealers in gramophones, 
batteries, valves armatures and_ insulating 
materials, etc. Directors : Dorothy M. Moore, 
The Oaks, Burwash Common, Sussex ; R. L. 
Davenport, 81, Springfield Avenue, S.W.19 ; 
S. J. Smith, Melrose, Burwash Weald, Sussex 
and J. C. Smith, Weland, Burwash Weald, 
Sussex. Registered office : 1, Birkdale Avenue, 
Pinner, Middlesex. 


Bintcliffe Turner, Ltd.—Private company. 
Registered August 15th. Capital, £1,000. 
Objects : To carry on the business of: tool 
makers, engineers, manufacturers of, and 
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dealers in, electrical, galvanic, magnetic and 
other apparatus, optical and scientific instru- 
ments, etc. Directors : Bintcliffe, 
Wellmead, Oak Lane, Sevenoaks, Kent and 
Vv. J. Turner, Worth Cottage, Cross Keys, 
Ashgrove Road, Sevenoaks, Kent. Registered 
office : 9a, London Road, Sevenoaks, Kent. 


Fulham Electrical Components, Ltd.—Private 
company. Registered August 15th. Capital, 
£1,000. Objects : To carry on the business of 
manufacturers of, wireless components and 
apparatus, electrical and scientific instruments 
and parts, etc. Subscribers : H. G. Coe, 20, 
Russell Court, W.C.1 and P. Lyons, 90, Exeter 
House, Putney Heath, S.W.15. 


Moran Bennett, Ltd. — Private company. 
Registered Aug. 19th. Capital, £100. Objects: 
To carry on the business of wireless, electrical, 
motor and general engineers, tool makers, 
lighting specialists, etc. N. Bennett, 11, 
Albert Road, Crumpsall, Manchester, is the 
first director. Registered office : Cromwell 
Buildings, Blackfriars Street, Manchester, 3. 


Companies’ Returns 
Statements of Capital 


Telephone & General Trust, Ltd.—Capital, 
£1,300,000 in £550,000 cumulative preference 
stock, £627,000 ordinary stock and 100,000 
“A” ordinary and 23,000 ordinary shares of 
£1 each. Return dated May 4th. £550,000 
preference stock, £627,000 ordinary stock and 
100,000 “*A” ordinary shares taken up. 
£1,200,517 6s. paid (including premiums). 
£160,000 considered as paid. Mortgages and 
charges : £800,000. 


Lancashire Electric Light & Power Co., Ltd.— 
Capital, £4,571,415 in £571,415 6 per cent. 
(income tax free up to 6s. in the £) cumulative 
first preference stock, £1,000,000 7 per cent. 
cumulative participating preference stock, 
£2,900,000 ordinary stock and 100,000 un- 
classified shares of £1. Return dated March Sth 
(filed May Sth). All stock issued and fully 
paid up. Mortgages and charges £1,299,777. 


North Lincolnshire & Howdenshire Electricity 
Co., Ltd.—Capital, £500,000 in £1 shares. 
Return dated May 4th. All shares taken up. 
£480,191 paid. £19,809 considered as paid. 
Mortgages and charges : Nil. 


Trent Valley & High Peak Electricity Co.’ 
Ltd.—Capital, £200,000 in £1 shares. Return 
dated March 3lst (filed May 7th). All shares 
taken up. £210,666 13s. 4d. paid (£1 per share, 
plus 2s. 8d. premium on 80,000 shares). Mort- 
gages and charges : Nil. 


Ringwood Electric Supply Co., Ltd.—Capital, 
£50,000 in £1 shares. Return dated March 31st 
(filed May 7th). All shares taken up. £50,000 
paid. Mortgages and charges : Nil. 

East Suffolk Electricity Distribution, Ltd.— 
Capital, £125,000 in ordinary shares of £1 each. 
Return dated March 31st (filed May 7th). All 
shares taken up. £125,000 paid, plus £10,000 
premiums. Mortgages and charges: Not 
stated. 

Concordia Electric Safety Lamp Co., Ltd.— 
Capital, £100,000 in £1 shares. Return dated 
April 13th. All shares taken up, 
paid. Mortgages and charges : Nil. 
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John Richards & Co. (Electrical Engineers), 
Ltd.—Capital, £6,000 in £1 shares. Return 
dated December 31st, 1941 (filed May 13th). 
4,802 shares taken up. £2 paid. £4,800 con- 
sidered as paid. Mortgages and charges : Nil. 


Mawdsley’s, Ltd.—Capital, £75,000 in £1 
shares. Return dated May 6th. All shares taken 
up. £69,000 paid. £6,000 considered as paid. 
Mortgages and charges : Nil. 


_ Macintosh Cable Co., Ltd.—Capital, £250,000 
in £1 shares. Return dated March 25th. 500 
shares taken up. £500 paid. Mortgages and 
charges : Nil. 


Seaford & Newhaven Electricity, Ltd.— 
Capital, £120,000 in ordinary shares of £1 each. 
Return dated May 12th. All shares taken up. 
£106,000 paid, being £1 per share on 92,000 
and 10s. per share on 28,000 shares. Mortgages 
and charges : Nil. 


Lancashire Dynamo & Crypto, Ltd.—Capital, 
£460,000 in 60,000 preference and 400,000 
ordinary shares of £1. Return dated April 14th. 
All shares taken up. £422,508 paid. £37,492 
—— as paid. Mortgages and charges : 

il. 


F. D. Newcombe & Co., Ltd.—Capital, 
£30,000 in £1 shares. Return dated December 
31st, 1941 (filed May Ist, 1942). 27,905 shares 
taken up. £22,905 paid. £5,000 considered as 
paid. Mortgages and charges : £4,000. 


Mortgages and Charges 


J. G. Smithson & Co., Ltd.—Satisfaction in 
full on July 30th, 1942, of mortgages, dated 
July 29th, August 15th, September 4th, 1940, 
May Ist, October 30th and December 18th, 1941, 
and January 14th and 17th, 1942, and registered 
August 5th, August 22nd, and September 9th, 
1940, May 23rd, November 6th and December 
29th, 1941, and January 27th (two), 1942, 
securing all moneys due or to become due from 
the company to Lloyds Bank, Ltd. 


Lomax & Samways, Ltd.—Satisfaction in full 
on August 15th, 2, of mortgage, dated 
January 22nd, 1940, and registered January 25th, 
1940. (According to the register of mortgages 
the mortgages registered January 25th, 1940, 
originally secured £500.) 


Presco Electrical, Ltd.—Debenture, charged 
on the company’s undertaking and property, 
present and future, including uncalled capital, 
dated July 28th, 1942, to secure £100. Holder : 
C. J. Revell, 3, Fulmer Corner, Tatling End, 
Gerrard’s Cross, Bucks. 


Dowsing Co. (Electrical Manufacturers), Ltd. — 
Issues between July 16th, 1937, and July 23rd, 
1942, of £4,800 debentures, parts of a series 
already registered. 


E. Dyne & Co., Ltd.—Mortgage on certain 
contract moneys, dated August 12th, 1942, to 
secure all moneys due or to become due from 
the company to Midland Bank, Ltd. 


Companies to be Struck off Register 


The names of the following companies will be 
struck off the Register at the expiration of three 
months unless cause is shown to the contrary: 
British Belmont Radio, Ltd.; Gwalchmai 
Electricity Supply Co., Ltd.; Zendix Electric 
Co., Ltd. ; Johnson Electricals, Ltd, 


| 
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VERITYS Le. 


ASTON, BIRMINGHAM 6 


Sales Headquarters : Oil Immersed 
| BRETTENHAM HOUSE, LANCASTER PLACE, W.C.2 Star-Delta Starter | 


FOR TRUING COMMUTATORS 


MARTINDALE 
COMMSTONES 


Cut copper, brass and 
steel without clogging. 
Edges of every bar left 
clean; no dragging of 
copper. Save 75% of 
time and cost of turning 
commutator lathe. 
Give longer life to 
motors, etc. 


Over 50 sizes always 
in stock, In 3 grades: 
coarse, medium and fine. 
20 different types of 
handle. 


Over 25,000 regular 
users all over the world. 


MARTINDALE ELECTRIC CO. LTD., Westmorland Road, LONDON, N.W.9 


Telephone : Colindale 8642-3 
Telegrams 1 Commstones, Hyde, London 
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London Depot: 
5 Percy Street 
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Tel.: Museum 8371/2 
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DELIVERIES 


WE GIVE A LIST OF SOME 
OF OUR PRODUCTS. 


DELIVERY OF MOST LINES 

CAN BE MADE WITH 

REASONABLE PROMPTI- 

TUDE IF ESSENTIAL 

EVIDENCE OF PRIORITY 

FOR NATIONAL SERVICE 
BE PROVIDED 


A.l.D. FULLY APPROVED 


(Ward s, Goldsionty 
PENDLETON MANCHESTER 


ESTABLISHED 1692 


DEPENDABLE 
ELECTRICAL 
ACCESSORIES 


Telephone : 
PENdleton 2442/6 
Telegrams : 


“MULTUM "’ 
Manchester 
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STOCKS AND SHARES 


TUESDAY EVENING. 


TOCK EXCHANGE markets, standing 
on the very edge of war three years ago, 
were then in a more disturbed condition 

than they are to-day. Despite the gravity of 
the present Russian news, the depletion of 
our own industrial ranks, and the seriousness 
of the situation, Stock Exchange prices are 
firm, and business in securities goes on 
tranquilly. Investment readily absorbs stock 
that comes to market. Speculation, what- 
ever the newspapers say to the contrary, 
buys and sells in markets where such trans- 
actions are easy enough to negotiate. Money 
is a drug in the market—to use the hackneyed 
phrase. The present week’s price lists 
conform to the general practice of a few 
falls being well outnumbered by the rises. 
Higher Prices . 

Directly any demand arises for particular 
shares, the scarcity of their supply becomes 
revealed, and the price has to be put up. 
A rise of 1s. 9d. to 60s. 6d. in Reyrolle shares 
makes a good illustration. The company is 
a first-rate concern and the shares at to-day’s 
price yield no more than £4 2s. Od. per cent. 
But buyers want them and are prepared to 
accept a gilt-edged yield in order to obtain 
sound _ security. Lancashire Dynamo 
ordinary hardened to 7ls. 3d., Murex 
recovered to 97s. 6d., and Ericssons rose to 
4ls. 3d. For British Insulated there is 
persistent inquiry : the price is 7 better 
at 95s. Shares in the ‘‘ heavy” industries, 
e.g., Babcock & Wilcox, Tube Investments, 
and Vickers, are attracting renewed support, 
as our price lists show. Hopkinsons are 
Is. up at S51s., the yield tempting purchasers. 
Arons at 26s. have gained 1s. No falls have 
occurred in our list of equipment and manu- 
facturing shares. 

Ultra Electrics have moved up to 5s. 
The recent rise in E. K. Cole to 14s. has 
been maintained and the 74 per cent. par- 
ticipating ordinary are 7 higher at 23s. 9d. 
Engineering & Lighting Equipment 2s. 
ordinary shares at 2s. 6d. are ex the dividend 
of 1.44d. The 7 per cent. preference changed 
hands a few days ago at 21s. 6d. 


Fuel Economy Campaign 


Divergence of opinion is still expressed as 
to what is likely to be the outcome of the 
national fuel-saving campaign. The published 
diagrams, and the direct appeal to the 
householder to confine his consumption of 
fuel within strict limits, are in their way 
somewhat disturbing to holders of shares in 


electricity supply, gas and other illuminant. 


companies. The passing of their interim 


dividends by the London Electric Supply 
and the -South London Companies, as 
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announced last week, has aroused a query 
as to whether some of the other companies 
may not reduce their dividends for the full 
year. In the Stock Exchange market, it is 
recognised that there are two distinct classes 
of electricity supply companies. One class 
caters more particularly for the domestic 
consumer; the other relies for most of its 
business upon the supplies to larger con- 
sumers. The latter are expected to feel little 
effect from the fuel economy campaign. 


‘With regard to the undertakings which cater 


especially for the residential user, a little 
hesitation is expressed as to whether these 
companies may not find their earnings fall 
away. London Electrics are + down at 
23s. 9d. Lancashires eased off to 33s., 
although the usual 34 interim dividend was 
announced. 


Front-Rank Industrials 


It will be noticed that shares such as 
British Insulated, General Electric, Henley’s, 
Callender’s and others of this character give 
an average return upon the money of barely 
44 per cent. This seems, and is, a very 
modest return with which to be content from 
ordinary shares in any industrial company, 
however strong its finances and however well 
established its business. But the times are 
indeed out of joint; and to many people the 
great desideratum to-day is to invest money 
in securities upon which the present yield 
may be slender, but which have good pros- 
pects for after-war appreciation in price. 

Taking the companies of the type just 
mentioned, it is clear that when matters 
resume a more normal course after the war, 
these undertakings will flourish like the 
proverbial bay tree. 


Oriental Telephone 


The price of Oriental Telephone shares is 
left unchanged at 55s., the meeting last week 
having no effect upon the quotation. The 
chairman entered at length into the extra- 
ordinary position in which the company now 
stands. Its Rangoon station’ has been 
demolished, its Hong Kong and Singapore 
properties are in the hands of the enemy. 
At the same time, the Oriental Telephone Co. 
stands possessed of a most unusual amount 
of cash and British Government securities : 
equal, it is computed, to 55s. to £3 per 
ordinary share. The interest which this sum 
is earning must necessarily, as the chairman 
pointed out, be modest. He hinted that the 
10 per cent. dividend on the shares might be 
continued, though his statement on this head 
was none too positive. The anomaly is 
presented by the company possessing a huge 
amount of cash and gilt-edged securities, 
earning a meagre rate of interest, while, on 
the other hand, the value of the shares, a 


(Concluded on page 317) 
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Prices, Dividends and Yields 


Dividend Middle . Dividend Middle 
Price Rise Yield Price Rise Yield 
Company 1939- 1940- Sept. or p.c. Company 1939-— 1940- Sept. or p.c. 
40 41 1 Fall 40 41 1 Fall 
Home Electricity Companies ‘ Public Boards P 
s. d. £ s.d. 
Bournemouth and Central — 
Poole .. - 123 123 50/- 5 0 0 1950-70 5 5 109 411 9 
British Power and 1955-75 5 5 115 470 
Light 6 6 27/- 49 0 1951-73 4h 44 1074 £33 7 
City of London .. 7 7 27/6 5 1.8 1963-93 34 34 1034 3-2 8 
Clyde Valley 8 8 40/- 40 0 1974-94 3} 3} 994 3.6 4 
County of London 8 8 35/- 411 6 | London Elec.Trans.* 
Edmundson’s : bid. .. 24 2h 96 212 1 
7% Pref. 7 7 33/9 4 3 0] London & Home 
Ord. 6 6 28/- 459 Counties 1955-75 44 4) 109 
Elec. Dis. Yorkshire 9 9 42/-— 4 6 9 | Lond. Pass. Trans.: 
Elec. Fin. and Se- A 43 43 1143 318 7 
curities os 124 48/9 6246 B 5 5 1144... 474 
poration a, ne 10 45/- 4 9 O | West MidlandsJ.E.A. 
isleof Thanet .. 2 Nil 11/3 -- 1948-68 5 5 110 4110 
Lancs, Light and 
Power .. 74 33/-- Telegraph and Telephone 
Llanelly Elec. 53 5} 22/6 417 9 | Anglo-Am. Tel. : 
Lond.Assoc.Electric 44 4 19/6 Pref. 6 G 1108 +4 5 8 7 
London Electric... 6 6 23/9 —t -- Def. 1k 1h 26 615 6 
London Power Red. Anglo-Portuguese 8 8 18/3 815 4 
Deb; .. 5 5 1054 414 7 | Cable & Wireless: 
Metropolitan E.S. 8 8 35/- 411 6 53 Pref. 54 +4 5 6 
Midland Counties 8 8 38/9 426 Ord. 4 4 61 611 2 
Mid. Elec. Power.. 9 9 42/- 4 5 g | Canadian Marconi ‘$1 Nil dts. 5/- 3 7 0 
Newcastle Elec. .. 7 7 28/9 417 5 | Globe Tel. & Tel. : 
North Eastern Elec. Ord. 5* 27/6 $812 90 
Ordinary 7 31/3 Pref. j 6 27/6 
- 1% Pref. ‘f 7 33/6 4 3 7 | GreatN orthern Tel.: 
. lo 46/3 46 6 (£10) Nil Nil 16 
Notting Hill 6% Inter. Tel. Nil Nil 3 - 
Pref. (£10) 6 6 9 — Marconi-Marine .. 74 7k 30/- + 5 UU 
Northmet Power: Oriental Tel. Ord. 16 10 55/- .. $12 9 
Ordinary 7 32/6 4 6 2 | Telephone Props. 6 Nil PES: 
6% Pref. a C8 6 30/6 3.18 8 | Tele. Rentals(5/-) 10 10 9/8 +3d.5 8 1 
Richmond Elec... 6 6 25/- 
Scottish Power .. 8 439 Traction and Transport 
Southern Areas .. 5 5 0 | Anglo Arg. Trans.: 
South London 7 q 25/- one: First Pref. (£5) Nil Nil 3/ 
West Devon 5 5 22/6 4 9 4% Ine. Nil Nil 
j Ye 6 9 
Yorkshire Elec. .. 8 40/ 4 0 Pref. Ord. 170 
Overseas Electricity a Bristol Trams 8 10 45/- -* 49 0 
Atlas Elec. Nil Nil Brazil Traction .. $1 5Ve 17} +4 
Calcutta Elec. 7* 5 12 | CaleuttaTrams .. 8 18/3 .. 6 0 9 
Cawnpore Elec. .. 10 10 25/- 8 0 O | Cape Elec. Trams 5 i} 20/6 +6d. 417 7 
Rast African Power 7 7 27/- 5 8 | LanesTransport.. 10 10 43/9 .. 411 4 
Jerusaiem Elec... 7 5 17/6 6 14 4 | Mexican Light: 
Kalgoorlie (10/-).. 74 5 7/6 613 4 1st Bonds 5 5 90 Si) 4 
Madras Elec. 6* 4* 4 5 41] Rio 5% Bonds 101 4 $190 
Montreal Power... 14 14 24 6 5 O | Southern Rly. : 
Palestine Elec.“A’’ Nil 4* 21/3 $15 3 5% Prefd. 5 5 66 +1/- 7 11 6 
Perak Hydro-elec. 6 7 7/6 -- 5% Pref. 5 5 Vt) ae 414 9 
Shawinigan Power 83cts. 90cts. 15} T. Tilling .. 10 10 47/- .. 46 
Tokyo Elec.6%.. 6 6 Tilling & B.A. 7* 63* +4 2 6 3 
Victoria Falls Power 15 15 73/9 +% 4 1 4 | West Riding From! 10 38/6 .. 5 4 0 
WhitehallInv. Pref. 6 5 15/9 .. 6 7 0 (Continued on next page) 


* Dividends are paid free of Income Tax. 
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Dividend Middle 

—_—. Price Rise Yield 
Company 1939- 1940- Sept. or p.c. 
40 41 1 Fall 


Dividend Middle 
as Price Rise Yield 
Company = or p.o. 


Equipment and Mauafacturing 


sd. 

Aron Elec. Ord... Nil 7k 26/- +1- 515 56 
Assoc. Elec. : 

Ord. .. os 0 10 46/3 466 

Pret. -. 8 8 39/6... 410 
Automatic Tel. &El. 12} 124 52/6... 415 3 
Babcock & Wilcox 11 ll 44/9 +% 418 3 
British Aluminium 10 10 44/6... 410 0 
British Insul. Ord. 20 20 95/- +r 4 4 3 
British Thermostat 

(5[-) 18} 18: 16/3 .. 51810 
British Vac. Cleaner 

.. 12} 10 17/- 
Brush Ord. (5/-) Nil 6 6/6 412 4 
Callender’s 72/6. 439 
ChlorideElec.Storage 15 15 72/6... 429 
Cole, E. K.(5/-) .. Nil 7 14/- 210 0 
Consolidated Signal 17 17 70/- 417 2 
Crabtree (10/-) .. 174 174 32/6 5 7 8 
Crompton Parkinson 

Ord. (5/-) as, 3 20 21/3 414 0 
E.M1I.(0/-) .. Nil 6 .. 3 10 10 
Electric Construction 10 10 34/6. 516 0 
Enfield Cable Ord. 124 12} 53/9. 413 0 
Flecl. Switchgear 

qao/-) .. 10 10 20/ 500 
English Electric .. 10 10 41/3 417 0 
Ensign Lamps(8/-) 26 25 16/8... 713 10 
Ericsson Tel.(5/-) 22% 20% 41/3 + 28 6 
Ever Ready (5/-) 40 40 32/6. 6 3 0 
Falk Stadelmann 7 7h 6 6 4 
Ferranti Pref. .. 7 7 27/6 5 110 
G.F.O. : 

Pref. .. 6} 33/9... 317 0 

Ord. .. 174 80/- .. 476 


Fall 
£ s.d 

Greenwood & Batley 15 15 30/-- .. 0900 
Hall Telephone(10/—) 10 12} 20/- .. 650 
Henley’s (5/-) .. 20 20 22/6 4s 1 

44% Pref. 4} 32/6 .. 400 
Hopkinsons as 15  +1/- 517 8 
India RubberPref. 5} 54 20/- .. 510 0 
Intl. Combustion.. 324 30 512 0 
Johnson & Phillips 15 15 60/- .. 5 0 0 
Lancashire Dynamo 20 20 71/3 + 512 4 
Laurence, Scott(5/-) 15 124 9/6 611 7 
Jondon Elec. Wire 7} 28/8 .. 56 2 
lucas, J... 15 66/3 .. 410 8 
Mather & Platt .. 10 10 40/- 5 0 0 
Met.Elec.Cable Pref. 54 54 21/3 .. 5 3 6 
Murex... 20 20 97/6 42 0 
Pye Deferred (5/— 25 ME 
Revo (10/-) 173 30/- 516 8 
Reyrolle .. 124 124 60/6 4230 
Siemens Ord. .. 74 7k 26/3 514 3 
Smith, S.(1/-) .. 50 374 7/6 5 0 0 
Strand Elec. (5/-) 2 4 4/6 490 
Switchgear & Cow- 

ans (5/-) 10 10/- 500 
T.C.C. (10/-) 5 5 15/- 3.6 8 
T.C. & M... 10 10 43/9 411 4 
Telephone Mfg. 6/-) 9 9 9/6 414 9 
Thorn Elec. (5/-).. 20 20 15/- 613 4 
TubeInvestments 23} 20 85/6 +6d. 413 6 
Vactric (5/-) -. Nil Nil 6/6 +6d. — 
Vickers (10/-) .. 10 10 ME 4. 517 3 
Ward & Goldstone 

G/-).. 20 20 20/- .. 5 00 
Westinghouse Brake 10 10 47/6. 442 
Walsall Conduits(4/-) 55 55 3G .. 517 4 
West, Allen (5/-) 7k 7k Sie x. 610 5 


* Dividends are paid free of Income Tax. 


Stocks & Shares (Continued from page 315) 


measured by the liquid assets, is very sub- 
stantial. If, after the war, the company is 
able to establish that its properties were 
damaged or demolished at the instance of 
our own authorities, then, presumably, it will 
have the right to claim heavy compensation. 


Miscellaneous Matters 


Brazilian Tractions are an erratic market, 
the price moving fairly sharply. After a rise 
to 17} it fell back to 16%; then rallied to 17}, 
leaving half-a-dollar gain on the week. 
Mexican utilities are again in favour, specula- 
tion being fanned by publication of excellent 
traffic figures. The Indian group has moved 
softly. Amongst South African industrials 
Victoria Falls ordinary advanced to 73s. 9d. 
Cape Electric Trams hardened to 20s. 6d. 
Northern Telegraphs are 10s. up at 16. 
Tokyo Electric sixes have been changing 
hands at around 154. Cable & Wireless 
ordinary retained, at 61, its two points rise 
of last week; the preference at 1034 is the 
fraction to the good. Marconi Marines at 
30s. and Telephone Rentals at 9s. 3d. show 
modest improvements. A rise of 7 in 


Tilling and B.A. ordinary shares took the 

price to 56s. 3d. The forthcoming division 
of the company into two separate entities is 
a matter of no great concern to the general 
public, there being but a limited market in 
the shares. 


Preference Shares on Offer 


At the present time there are 5,000 General 
Electric 7 per cent. ‘*B” preference shares 
on offer in the Stock Exchange market at 
37s., with dividends due at the end of June 
and December. At this price, the return on 
the money comes to £4 Is. Od. per cent. The 
dividend service on these shares is covered, 
according to the last-issued report, more than 
fourteen times. 

Another well-secured share is the 7 per cent. 
cumulative preference of the British Thomson- 
Houston Co. Of these shares, 2,000 are on 
offer at 34s., dividends also June and 
December. The yield is £4 2s. 3d. per cent. 
and the dividend margin is generous. 
Associated Electrical Industries 8 per cent. 
preference can be bought at 39s. to pay 
£4 2s. Od.; the annual service of the shares 
requires £60,100, to cover which in the last- 
issued report there was £716,700. 
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NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the specifications will be 

printed and abridged are given in or gponengea 

Copies of any specifications (1s. each) can be 

obtained from the Patent nag ©, 25, Southampton 
Buildings, London, W.C.2. 


1940 


furnaces.” Electric 
H. Black. June 7th, 


10015. ‘* Electric 
Furnace Co., Ltd., and R. 
1940. (546861.) 

10623. ‘* Television receivers.”” Hazeltine 
Corporation. February 7th, 1940. (546932.) 
975. ‘Electric arc welding.” W. 

Ulmer. November Ist, 1940. (546961.) 

16123. ‘* Gas-blast electric circuit-breakers.” 
Akt.-Ges. Brown, Boveri & Cie. July 26th, 

174 “Counting mechanism casing for 
woe apparatus, such as electricity meters.” 
Landis & Gyr Soc. Anon. December 12th, 
1939. (546904.) 

18224. ‘Electric induction motors.”  B. 
Schwarz. December 30th, 1940. (546862.) 


1941 


71. ‘* Radio systems for landing aircraft.” 
Standard Telephones & Cables, Ltd., and H. P. 
Williams. January 2nd, 1941. (546970.) 

72. ‘* Electric insulating material.”” Standard 
Telephones & Cables, Ltd., and A. A. New. 
January 2nd, 1941. (546971.) 

1272. ‘* Manufacture of powdered magnetic 
Marconi’s Wireless Telegraph Co., 

(546863.) 
Marconi’s Wireless 


material.” 
Ltd. January 31st, 1940. 
Inductances.” 


Telegraph Co., Ltd. January 3lst, 1940. 
(546864.) 
1546. ‘ Alternating-current rectification 


arrangements.” Automatic Telephone & Elec- 
tric Co., Ltd., and M. O. Williams. February 
1941. 040976.) 
1595. ‘* Electrical relays.”” Westinghouse 
aa & Signal Co., Ltd. September 7th, 1940. 
1612. “* Electrical connections for shielded 
conductors.” Bendix Aviation Corporation. 
22nd, 1940. (546982.) 
1656. Electric contacts.” W. Aron and 
H. Hacklander. 1941. 
(Sa7006.) 
1660. ‘Optical projection apparatus for 
checking the of articles.” Hoover, 
Ltd., and A. H. Thomas. February 7th, 1941. 


(547007.) 
1674. ‘* Protective relays for train lighting and 
like installations”’ J. Stone & Co., Ltd., and 
L. R. Nixon. February 7th, 1941. (547008.) 
1692. ‘“*Thermionic relay apparatus.” 
Vacuum Science Products, Ltd., and H. S. 
Molyneux-Ffennell. February 7th, 1941. 


(547010.) 
“ Welding.” oi) Air Products Co. 


2653. 
April 17th, 1940. (54701 

4433. turbines.” British 
Thomson-Houston Co., Ltd. April 2nd, 1940. 


February 7th, 


Blastic-fluid 


(546919.) 
4639. ‘* Condensers.” 13 Lamps, Ltd. 
(Foote Mineral Co.). April 7t ae (Con- 


vention date not granted.) (546940 


** Alkaline electric batteries 4 ac- 
Britannia Batteries, Ltd., M. 
. G. Lomax. April 10th, RAL: 


4789. 
cumulators.” 
Blomfield and F 


“Electric motor control systems.” 
British Thomson-Houston Co., Ltd., H. Ww. C 
Liddiard and T. H. Petch, jun. April 22nd, 
1941. (546942) 

5298. ‘Portable hammer.” Black & 
Decker Manufacturing Co. January 9th, 1941. 
(547017.) 

5376. ‘* Vent plug for an electric accumula- 
tor.” Chloride Electrical Storage Co., Ltd., 
and H. Dean. April 25th, 1941. (546943.) 

5448. ‘* Windings for electric transformers.” 
British Thomson-Houston Co., Ltd. April 26th, 
1940. (547018.) 

facturing Co., d J. H. Van Opstall. 
April 30th, 1346900.) 

5709. “* Telephone systems.” Siemens Bros. 
& Co., Ltd., E. W. Durkin and C. L. Peters. 
May 2nd, 1941. (546921.) 

5790. Electric transformers.’ C. Cutler, 
R. W. Flux and Metropolitan-Vickers Electrical 
Co., Ltd. May 3rd, 1941. (546946.) 

5834. “Electric soldering irons.” J. T. 
Sharples and Metropolitan-Vickers 
Co., Ltd. May Sth, 1941. (546947.) 

8390. ** Snap action electric 
Dorman & Smith, Ltd., and F. E. 


switches.” 
Ryder. 


July 3rd, 1941. (546985.) 

8452. ‘* Means for regulating the tem- 
perature of a furnace or the like.” Allmanna 
Svenska Elektriska Aktiebolaget. March 3rd, 


1939. (Divided out of 538237.) (546925.) 
8740. ‘* Tool jigs.” J. Collinson and Metro- 
politan-Vickers Electrical Co., Ltd. July 10th, 


1941. (546926.) 

10049. ‘* Multiple colour television systems.” 
Hazeltine Corporation. September 6th, 1940. 
(546987.) 

10103. ‘‘ Steam power 
Fairweather (Svenska Turbin abriks 
bolaget Ljungstrom). August 8th, 1941. 
(546988.) 

10402. ‘‘ Level regulating arrangements for 


electric signal transmission systems.”’ Standard 
Telephones & Cables, Ltd. August 22nd, 1940. 
(546928. 

13609. Electric insulating materials.” 
Standard & Cables, R. 
Scott and A. A. New. January 2nd, 1941. 
(Divided out of 546971.) (Cognate application, 
13610/41.) (546990.) 


1942 


‘** Air-drying apparatus.” British Thom- 
January 16th, 1941. 


550; 
son-Houston Co., Ltd. 
(546888.) 

1046. Electro- relays.” General 
Electric Co., Ltd., J. E. Collyer and N. C. Smart. 
January 26th, 1942. (546889.) 


Amended Specification 


528041. ‘* Production of electro-magnetic 
oscillations.” Board of Trustees of the Leland 
Stanford Junior University. 


: 
: 
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Train Lighting 
Employment of Fluorescent Lamps 


HE electric lighting of railway trains began 
on a large scale about thirty years ago, 
since when changes have been detailed 

rather than radical. But about seven years ago 
a considerable improvement of the interior 
illumination of railway coaches became possible 
in the United States because of the larger electri- 
city generators that had to be incorporated in 
them for the purpose of air-conditioning the 
carriages. For example, the generator is now of 
20 kW at 80 V (formerly 2 kW at 40 V) and 
the battery has been doubled, now consisting 
of 32 lead-acid, or 50 nickel-iron-alkaline, cells 
of 600 Ah capacity. 

Consequential developments are reviewed 
(with circuit diagrams and bibliography) by 
Mr. W. S. H. Hamilton (New York Central 
Railroad) in Electrical Engineering, the official 
organ of the American Institute of Electrical 
Engineers. The author shows that modern 
lighting means from 7 to 15 ft.-candles at the 
33 in. 45 deg. reading plane in coaches and a 
little more in other types of passenger carriages. 
Wattages are stated to be 11,400 for the air- 
conditioning compressor, 840 for the blower and 
exhaust fans, 1,350 for body lighting, 755 for 
other lamps and 555 lost in lamp regulators, 
making the total 14,900 W per coach. Thus 
even with the large-size batteries the effects of 
heavy lighting loads are becoming noticeable, 
indicating the desirability of a source of light 
that is more efficient than the incandescent 
lamp, with which the author deals before 
describing how power can be saved by the 
employment of hot-cathode fluorescent lamps. 


Power Consumption Halved 

With 15 W input to a white tubular lamp and 
about 5 W loss in its auxiliary devices, or a 
total input from the line of 20 W, some 4 per 
cent. more light is obtainable than from an 
incandescent 60-V lamp of 40 W. Therefore, 
exclusive of conversion losses, the power needed 
can be halved for approximately the same degree 
of illumination. In addition, the larger source 
distributes the light more evenly, while the 
effect of voltage variation is less noticeable, 
being from 1 to 2-5 per cent. against 3.5. Com- 
fortable surface brightness determines the length 
and diameter of tubular lamps. 

The disadvantages of fluorescent illumination 
are that the lamps will not continue to glow or 
re-ignite below certain voltages, the range on 
DC circuits being narrow (55 to 62 V for one 
size) and on AC circuits they are sensitive to 
frequency variation (58 to 62 cycles being the 
accepted standard range) most trouble having 
been associated with conversion devices, both 
motor-alternators and vibrator invertors being 
used. The latter are relatively more efficient 
(70 per cent.) quickly replaceable and fairly 
inexpensive, but subject to failure electrically 
and mechanically. 

The desirability of eliminating conversion 
losses led to the development of DC fluorescent 
lamps capable of functioning at the voltage 
(down to 55 V) available on railway trains. 
With 60 V applied to the circuit a tube 15 inches 
long and 1.5 inches in diameter rated at 16 W, 
with 6 W expended in the ballast lamp and 
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auxiliaries, provides an output of 560 lumens, 
which compares with 525 lumens from an AC 
tube and 504 lumens from a 40-W filament lamp. 
There is little encouragement to operate at 30 V, 
since the length of the tubes would have to be so 
reduced as to render them inefficient. Alter- 
natively, inversion to AC would be necessary, 
or the provision of a booster to double the volt- 
age, obtaining half the power from the battery. 
A recently developed voltage doubler of the 
vibrator type may be more efficient than a 
booster. Conventional operation with cold- 
cathode starting of the lamps is much simpler 
wherever AC at higher voltage is’available. 


The E.T.U. in 1941 


Large Increase in Membership 


E have received from the Electrical 

Trades Union a copy of its annual 

report for the year ended December 
31st, 1941. It is seen from this that there was 
a net incréase of ten in the number of branches, 
raising the total to 398. The membership rose 
by 17,240 to 97,298, but the number of “ ex- 
clusions ’’ also increased—from 8,127 in 1940 
to 8,134 last year. Over 10,000 members are 
with the Forces and 94 have been killed in 
action or have died on active service. 

Special reference is made to the action taken 
during the year to ensure that Service members 
were being employed in positions suited to 
their skill. Evidence presented to the Beveridge 
Committee on the Use of Skilled Men in the 
Forces disclosed that over half of a selection of 
265 members were not being used at all adequate- 
ly according to their skill. Steps were then 
taken to remedy this position and the Union 
has continued to submit to the Committee 
particulars of members who were found to be in 
work not requiring the skill which they possessed. 

The report says that much criticism has been 
directed against the Essential Work Orders, 
it being held that they operate with a certain 
amount of bias against the worker, while 
employers are allowed to contravene many 
provisions of the Orders. During the year there 
was a further extension of dilution, both of 
male and female labour, as a consequence of 
the further statutory regulation of labour. 


Installation Section 

It is stated that trade in the installation 
section of the industry remained exceptionally 
good, considerable difficulty in a number of 
cases having been experienced in meeting the 
demands of the employers. The arbitration 
upon the war adjustment of wages is recorded. 

Other matters covered by the report, most of 
which have already received attention in our 
pages, are the Scottish war wages agreement 
negotiated with the E.C.A. of Scotland, elec- 
tricity supply men’s wages and the position of 
supply authorities’ installation departments, 
railway electrical workers’ wages, ** dispersal 
bonuses,” and wages in the shipbuilding 
industry. 

The accounts show a total income for the 
year of £184,748, against £152,780 in 1940, and 
the amount in the general funds stood at 
£333,440 at the end of the year. After meeting 
all expenditure the balance on the year’s work- 
ing was £68,273. : 
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CONTRACT INFORMATION 


Accepted Tenders and Prospective Electrical Work 


Contracts Open 


Where ‘* Contracts Open”? are advertised in our 
** Official Notices’ section the date of the issue 
is given in parentheses. 

Australia.—TOWNSVILLE (QUEENSLAND).— 
November 19th. City Council. Water-tube 
boiler of not less than 36,000 lb. per hr. evapora- 
tive capacity at a pressure of 200 Ib. per sq. in. 
Specifications (£1 1s.) from A. Robertson, 
Town Clerk. 

Northumberland.—Electric lighting and heat- 
ing installations in public shelters at Ashington, 
and electric lighting at the Radcliffe School, 
Hauxley; county architect, Mitford Road 
Offices, Morpeth. 


Orders Placed 


_ Sheftield.—Electricity Committee. Accepted. 
Switchgear modification (£934).—A. Reyrolle & 
G 


oO. 

Health Committee. Accepted. Six ‘‘ Ideal” 
electric refuse collecting vehicles (£2,100 each).— 
John Sherwood. 

Stockport.—Town Council. Accepted. Two 
duplex horizontal pumps (£143).—Worthington- 
Simpson. Two centrifugal circulating pumps, 
motors and starters (£167).—Mather 

att. 


Contracts in Prospect 


Particulars of new works and building schemes for 
the use of electrical installation contractors and 
traders. Publication in this section is no guarantce 
that electrical work is definitely included. Alleged 
inaccuracies should be reported to the Editor. 


Batley.—Extensions to schools for nursery 
classes at Purlwell, Brownhill, and Carling How; 
borough surveyor, Brunswick Street. 

Burnopfield (Co. Durham).—Canteen, Burnop- 
field colliery; L. J. Couves & Partners, 13, 
Westfield Terrace, Gosforth, Newcastle-on- 
Tyne. 

Croydon.—Kitchen, Cypress School (£1,176); 
borough engineer. 

Durham.—Mechanical laboratory at Jarrow 
Secondary School; county architect, 34, Old 
Elvet, Durham City. 

Enfield.—Nursery and three fire stations; 
U.D.C. surveyor. 

Glasgow.—Seamen’s_ hostel, Nelson Street; 
Ministry of Works and Buildings. 

Haslingden.—Three British Restaurants; R. 
Taylor, borough surveyor, Town Hall. 

Hinckley.—New  out-patients’ department, 
male ward and nurses’ home; superintendent, 
Hinckley and District General Hospital, Mount 
Road. 

Manchester.—Works canteen; R. Carlyle & 
Co., Ltd., building contractors, Elsinore Road, 
Old Trafford, Manchester. 

Market Harborough.—British Restaurant 
cooking depot and store, Kibworth; R. W. 


‘Turner, surveyor, Surveyor’s Office, Kibworth, 
near Market Harborough. 


North Riding.—Reconstruction of Canon 
A. R. Lee Senior School and the York Clifton 
(Without) Junior and Infants’ School; county 
architect, County Hall, Northallerton. 


Northumberland. — Decontamination laundry 
at St. George’s Hospital, Morpeth; conversion 
of Newton Hall, Stocksfield, into an ante-natal 
hospital (central heating required); wartime 
nursery for Berwick and Tweedmouth; and a 
canteen at Belford School; county architect, 
Mitford Road Offices, Morpeth. 


Oldham.—Canteen, cotton mill; 
Whittaker, Ltd., Rochdale Road. 


Portwood.—Workshop; John Needham & 
Sons, Ltd., Millgate Foundry, Stockport. 


Salford.—Three British Restaurants; 
Engineer’s Department, Town Hall, 
Square, Salford, 3 

Tramway depot, offices, shelter, etc.; W. 
Gornall & Sons, Ltd., building contractors, 
Gore Street, Salford, 3. 


Shipley.— Nurseries (£3,680); Michael Booth 
& Sons, Bradford. 


Staffordshire.—Building for nursery, Pensnett 
(£2,325); C. M. Coombs, county architect, 
County Buildings, Stafford. 


Stockport.—Rebuilding Oddfellows Arms 
Architects’ Department, Walker & Homfray, 
Ltd., Woodside Brewery, Stockport. 


Stockton-on-Tees.—Converting premises in 
Imperial Avenue into flats; Harrison, 
builder, 69, High Street, Stockton. 

Central kitchen at Ragworth Open-Air School 
for the E.C.; borough engineer. 


Stretford.—Reinstatement of Trafford Park 
Laundry, and British Restaurant at Trafford 
Park; E. Parker, borough surveyor, Town Hall. 


Sunderland.—British Restaurants at Hylton, 
Castletown and Silksworth (£1,770);- R.D.C. 
surveyor, 1, The Esplanade, Sunderland. 

Alterations in Tatham Street for the Missions 
to Seamen; J. Carter & Sons, builders, Deptford 
Terrace, Sunderland. 

Canteen, rest room and shelter, Old Market; 
Matkin and Hawkins, architects, Fawcett 
Street, Sunderland. 

Decontamination centres and control room 
for J. L. Thompson & Sons; G. T. Brown & 
Son, architects, 51, Fawcett Street, Sunderland. 

Alterations for Hindells Dairy Co.; W. and 
T. R. Milburn, architects, 17, Fawcett Street, 
Sunderland. 


Surrey.—Additional school canteens (£4,000) : 
county architect, Kingston. 


Tynemouth.—Additional accommodation for 
maternity cases at Preston Hospital; D. H. 
O’Herhily, borough engineer, North Shields. 


Worcestershire.—Erection of nurses’ home at 
Powick Mental Hospital, and adapting premises 
for day nurseries at Summerfield and Malvern; 
county architect, 38, Foregate Street, Worcester. 


Whitworth 
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September 4, 1942 ELECTRICAL REVIEW 41 


j 


List WON end 

many of the above 

goer tachni nical data on Metal and. 

Rectifiers. This lst is available on application. 
JERPORARY HEAD OFFICE: 


A Soft Silver Solder 
that economises tin 


Originally favoured for the soldering of armature 
end windings to commutator segments in electric 
motors, this silver/lead alloy has recently achieved 
widespread popularity as a substitute for solders 
of high tin content now in short supply. 


Fuller details of Comsol, which melts at 296°C., are 
JOHNSON, MATTHEY 6 C° LIMITED contained in pamphlet No. 121, a copy of which 
73/83 HATTON GARDEN, LONDON will be sent free on request. 


JOHNSON, MATTHEY & CO. LIMITED 
73/83 HATTON GARDEN, LONDON, E.C.1 
71/73 VITTORIA STREET, BIRMINGHAM 1 
Oakes, Turner & Co., Ltd., 78/79 Eyre Street, Sheffield | 


CHARGING... 
| 
> 
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Note the careful anchor- 
ing of all bands to avoid 
the possibility of breaking 
away. This methodical 
care is typical of Collins, 
Britain's Elec- 
trical Repair Service, and 
enables us to guarantee 
your satisfaction with 
every repair undertaken 


Premier 


in our works. 


COLLINS 


Collins Electrical Ltd. 

Road London 
Holborn 0212-3-4 

Place Upper St. 

Canonbury 3227-8. 
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IN MANY BRITISH 
POWER STATIONS 


It is significant that Tudor Accumulators 
have been installed in hundreds of power 
stations—many more than any other make. 
In one Manchester station are Tudor Ac- 
cumulators—one of the largest installations 
in Great Britain—that have been in con- 
tinuous service for 30 years. In Birmingham 
the two largest installations are Tudor— 
installed in 1910 and I919. In jobs of high 
importance no other accumulator has a finer 
record for complete reliability than Tudor. 


SAFETYLYTE (Licensed under Paterit No. 313,248). 
The Tudor Emergency Lighting System com- 
pletely meets the risk of a sudden plunge into 
darkness. Should the normal supply be interrupted 
through causes beyond the control of Electricity 
Undertakings, the switching panel that a the 
Tudor Accumulator charged automatically brings 
it into circuit. - 


ACCUMULATORS 


THE TUDOR ACCUMULATOR CO. LTD., 
50 GROSVENOR GARDENS, LCNDON, S.W.1. 


Telephone : SLOane 0168/9. 
w.T. 4b/42 
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BANISH eye fatigue 
: —the thief of output... 


Eye fatigue blurs and slows the 
vision, seriously affecting output 
and accuracy. 


Daylight is the best light to combat 
eye fatigue and maintain the 
quantity and quality of output. 


Daylight is the perfect light for the human eye reduced and colours can be accurately identified. 
and, in the Crompton Fluorescent Tube, science Lighting bills are reduced, too, for an 80 watt 
has found a way to reproduce it. Industry can have Crompton Fluorescent Tube gives almost as 
virtually pure daylight throughout the 24 hours. much light as a 200 watt filament lamp and its 


This results in a notable im- 
provement in the accuracy 
and output of the worker. 
Glare, hard shadows and 
reflected dazzle are greatly 


life is about twice as long. 
The Crompton Fluorescent 
Tube offers the ideal 
lighting for wartime in- 
dustrial conditions. 


LET THE CROMPTON 
LIGHTING SERVICE 
PLAN YOUR LIGHTING 


CROMPTON PARKINSON LTD., ELECTRA HOUSE, LONDON, W.Cc.2 
Telegrams ; Crompark, Estrand, London. 


Telephone : Temple Bar 5911 


‘ 
\%.- 
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a te 
4 
‘CROMPTON 
80 WATTS. LENGTH 5 ft. ie 
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As in peace so in war, 
our factories are working 
at full pressure to meet 
demands from all sources. 
Prevailing conditions do not 
allow the normal execution 
of orders and in this we 
would ask the indulgence 
of the industry. 


Our Showroom and counter 
at Head Office are at your 
service. 


FALK, STADELMANN « Co. Lro., 91 FARRINGDON Ro., LONDON, E.C.1 


BRANCHES THROUGHOUT THE COUNTRY 


q 
the world’s finest 
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SOLDERS. 
AND SOLDERING DATA 


TIN ECONOMY 


Official. recommendations for effecting economy in 
thé use of tin for solders seek :— 


| Elimination or reduction of amount of solder 
used. 


2 Use of substitute solders with little or no tin. t 


3 Use of a solder with the minimum tin con- 
tent possible for the purpose. 


4 Collection and return of all solder scrap and 
dross. 


We shall be pleased to give advice and recommen- 
dations on all or any of these points. 


TT.M.5 & T.M.6 SOLDERS 


Fry’s T.M. solders of low tin content 
are suitable for the soldering of tin 
plate, terneplate, tinning of steel, and 
many dipping operations. An active 
flux should generally be used. These 
solders are not recommended for 
electrical work or for use on galvanised 
iron. Please apply for Technical 
Leaflet TE. 252. 


LEAD SILVER SOLDERS 


Solders in this range have recently been 
greatly improved. We have developed 
Fry’s L.S.4, a solder specially suitable 
for high service temperatures and on 
such work as armatures, commutators, 
etc. Tinning and spreading properties 
are very good and it has a wide range 
of application, particularly in the dipping 
of copper and brass.. 


FRY’S METAL FOUNDRIES LTD. 


LONDON 
AND AT MANCHESTER, BRISTOL, GLASGOW AND DUBLIN 


c 


No. 35. 


ik 
oe 
: 


46 ELECTRICAL REVIEW September 4, 1942 


A switch that works silently, unobtrusively .. .. 
that cannot become oxydised or dirty... . that 
needs no attention, servicing or replacing of 
parts .... that can stand momentary excessive 
overloads without being affected ....such a 
switch is obviously a logical step forward in the pro: 
gress of Electrical Engineering. And the answer is, 
of course, the Sordoviso switch which features : 

@ a unique “ non-tilting ’’ mercury design. 

@a minimum of movable parts which are 
enclosed in non-oxydising atmosphere. 

@ the construction of the complete apparatus 
in only 3 parts: glass switch in protective 
casing, solenoid, and outer case. 

The Sordoviso switch is adaptable to a large 
ntmber of uses.... Relay Units, Contactors, 
Remote-Control Units, Time-Lag Switches, 
Latched-in Relays and Contactors.... 


RECISTERED TRADE MARK 


SORDOVISO SWITCHGEAR LTD. 
220 The Vale, Golders Green, N.W.I1. "Phone : Gladstone 661 1/2 


CO, FIRE PROTECTION 


Installations have been 
extensively adopted by 
Electricity supply under- 
takings and Industrial users. 
CO, gas is the ideal medium 
for Switch Houses, Sub- 
stations and Transformer 
Chambers. Instantaneous in 
effect and cannot damage 
apparatus. 


Further Details from Dept. E.R. 


PROTECTION 


THE PYRENE COMPANY LIMITED, 
GREAT WEST ROAD, 
BRENTFORD, MIDDLESEX. 
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URGENT WAR MATERIAL 


IN SHORT SUPPLY 


REELS @ DRUMS @ CARTONS @ PACKING CASES @ HESSIAN WRAPPERS 


originally containing LANACO (7 bare copper conductors 


should, in the National interest, be returned immediately to 
FREDERICK SMITH & CO and Smithe Limited 


ANACONDA WORKS, SALFORD, 3, LANCS. 
Telephone : BLACKFRIARS 8701 (8 lines). Telegrams : ANACONDA, MANCHESTER 
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B 1224. 10 amp. Four- 
way D.P., Fusebox 
with Sockets for Plugs. 


B 1230. 10-15 amp. Six- 
way D.P., C.1. Fusebox 
with Sockets and Plugs. 


Write for 
Catalogue 16 C 


SIMMONDS € STOKES LTD. 


Victoria House, Southampton Row, London, W.C.I. Holborn 8637 & 2163 


FOR EMERGENCY LIGHTING 


Chloride 


NO 


THE CHLORIDE ELECTRICAL STORAGE CO., LTD. 
Grosvenor Gardens House, Grosvenor Gardens, London, 
S.W.I. Telephone: ViCtoria 2299. 

Telegrams: Chloridic, Sowest, London 


W.E.47/42 
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SAVE TIME IN PLANT 
INSTALLATION 


Rawlplug Fixing Devices save 
precious hours in the installation of 
everything from heavy machinery 
to electric wiring. The name of 
Rawlplug is synonymous with speed 
in fixing. At the same time these 
modern fixing methods ensure 
<<_ security and low cost. Millions of 
Rawlplug Fixing Devices are used 
by Government Departments and 
Builders and Electricians everywhere. 


RAWLBOLTS | For all fixing with bolts there are two types of Rawlbolt, 
(a) Bolt projecting type, where bolt and expanding shell are placed in “hole 
together, (b) Loose bolt type, where bolt may be inserted through machine 
base—after Rawlbolt shell is dropped in position. Both types in stock, 
sizes up te ?” Whit 


Rawlplugs, Rawldrills, Rawltools, Rawlbolts, Rawldrives, 
Rawlplastic, White Bronze Plugs, Bolt Anchors, Screw 
Anchors, Cement-in Sockets, Boring Tools, Tile Drills, 
Electric Hammers, Mechanical Hammers, Soldering Irons, 
Toggle Bolts and many products of Commercial and 
Domestic utility. Write for Technical Literature. 


Contractors to His Majesty’s Government 
THE RAWLPLUG CO. LTD., CROMWELL ROAD, S.W.7 


The World’s largest Manufacturers of Fixing Devices 
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INDUSTRIAL 


Two views of the 
same unit, closed 
and partly exten- 
ded, to illustrate 
of movement 
(scale 1/10 full size) 


MEKELITE Industrial Lighting Units are available 
with various lengths of arms and pillar. Bases for 
wall, benchor machine ing; for duit or with 
rubber sleeve entry for cabtyre cable. Also heavy 
bases for portable use. Small reflectors for 12-volt 
lamps can be supplied. 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


Phone: MITcham 3072 Cables: Mekelek, Londer 


IGRANIC MAGNETIC BRAKES 


Igranic Type “M” Brakes 
are for D.C. Service and embody 
a direct action mechanism 
eliminating all toggles. 


Outstanding features : 


Short Shoe: Stroke 
Simple Rugged Steel 
Construction 


Compact Design 
Other Igranic Magnetic 
devices include :— 

Lifting magnets, Separators, 
Clutches, Solenoids, etc. 


IGRANIC ELECTRIC CO. LTD. Write for Leaflets giving 


details of our Magnetic 
LONDON ° BEDFORD specialities 
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“MINOR” MOTORS FOR MAJOR DUTIES 


CROMPTON PARKINSON LIMITED, ELECTRA HOUSE, LONDON, W.C.2 
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LIGHTING 


Two views of the 
same unit, closed 
and partly exten- 
ded, to illustrate 
range of movement 
(scale 1/10 full size) 


MEKELITE Industrial Lighting Units are available 

with various lengths of arms and pillar. Bases for 

wall, benchor machine ing; for duit or with 

rubber sleeve entry for cabtyre cable. Also heavy 

bases for portable use. Small reflectors for 12-volt 
“lamps can be supplied. 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


MITcham 3072 Cables: Mekelek, -Londer 
e 


Phone 


IGRANIC MAGNETIC BRAKES 


Igranic Type “M” Brakes 


are for D.C. Service and embody 
a direct action mechanism 
eliminating all toggles. 


Outstanding features : 


Short Shoe- Stroke 
Simple Rugged Steel 
Construction 


Compact Design 


Other Igranic Magnetic 
devices include :— 

Lifting magnets, Separators, 
Clutches, Solenoids, etc. 


IGRANIC ELECTRIC CO. LTD. 


details of our Magnetic 
LONDON ° BEDFORD specialities 
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"MINOR” MOTORS FOR MAJOR DUTIES 


CROMPTON PARKINSON LIMITED, ELECTRA HOUSE, LONDON, W.C.2 


CASTLE WORKS, STALYBRIDGE, CHESHIRE, ENGLAND 


STORAGE BATTERIES 


FOR 
ALL 
PURPOSES 


STORAGE BATTERY 


THE BATTERY Co. Lro. 


50 GROSVENOR GARDENS, LONDON, 


oz ELECTRICAL REVIEW September 4, 1942 
Phone 
SLOANE 
6255 6 
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We regret that at the present time supplies of Britmac Electrical 
Accessories to the Trade are severely restricted. Such limited 
quantities as we are able to release will fully maintain our 
reputation for sound design, high quality and reliability in service. 


It does not follow that any products mentioned or illustrated are available for Home or Export Trade. 


Telegrams: 
HECTOMAR 
1 BIRMINGHAM 
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SWITCHEFUSES 


FAST AND 


ECONOMICAL 


Internal Transport 


ELECTRIC INDUSTRIAL TRUCKS, 
propelled by Britannia Batteries, will 
move your products through your factory 
rapidly and economically. 

Britannia Batteries will give reliable and 
trouble-free service under the most exact- 
ing conditions, and will keep your trucks 
going unfailingly, on day-shifts and night- 
shift, week in and week out. 


Weekes’ ‘Safety’? Combined Switchfuses 
with Interlocked Plugs, incorporate in one 
unit the advantages of efficient quick-break 
switch coupled with the use. of indicating 
Cartridge Fuses, for protection, and plug-in 
connectors. 

The range includes :— 


D.P., T.P., T.P. and N., 4-pole types in 
standard ratings up to 500 amps, 250 or 


Large numbers of Britannia Batteries are ‘ 
doing strenuous War Service in Cleco 500 volts, A.C. or D.C. 
Swivelling Factory Trucks, illustrated above Your enquiries for the above and for Switchboards, 


Watertight Plugs and Sockets and Cartridge Fuses 


LEAD ACID 
(LUTON) LIMITED 
VEHICLE BATTERIES LUTON. BEDS. 
| London Office : 36-38 KINGSWAY, W.C.2 _ 
BT 10a Telephones : Holborn 1091 ; Luton 278 


Branches : Birmingham, Glasgow, Newcastle 
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| RETURN AND RE-USE 
OF PACKING MATERIAL 


% BULK LAMP CONTAINERS 
are munitions of war and if pre- 
served in good condition can be 
| used again, thus making a substan- 
| tial saving in labour and material. 


4% ALL BULK CONTAINERS 
should be returned to the nearest 
depot of any E.L.M.A. Member, 


or, if there is a van delivery 


service operated by an E.L.M.A. 
Member in your district, hand 
them to the carman. 


x kK * 


Issued by the Electric Lamp Manufacturers Association 


E Mi A 
q 
q 
q 
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PERMANENT MAGNETS 


DARWINS 


FINE STEELS © 


made by craftsmen 


Long liew- 


—it is well to remember that 
the time will come when our 
capacity to cope with an almost 
unlimited variety of Pressing and 
Stamping work, of the highest 
accuracy, will stand you in 
good stead. Make a note of 
On AIR MINISTRY List i; that fact for further reference. 


THE LONDON PLATINUM SCREW ‘ 


Central House, Upper Woburn Place, London, W.C.1 TAM PINGS) LIMITED 

Phone : EUSton 4086-7 RESS WORK EXPERTS. 

Head Office: Sanatorium Road, CARDIFF 
Phone: Cardiff 8017 


TWYNING ROAD, STIRCHLEY, BIRMINGHAM 
Phone Kings Norton 2281 (2 lines) Telegrams, Radiagills, Birmingham. 


DARWINS LIMITED FITZWILLIAM WORKS SHEFFIELD 
sONCORDIA Taking 
oy 
TUNGSTEN TINU 
RIDIUM: PLA 
\ 


‘FOR ALL PURPOSES 


“‘Cressall’? Sliding Resistances are 
manufactured in an immense variety 
==m—= Of types and sizes to 
meet every known 
requirement. 


Every ‘‘Cressall”’ Re- 
sistance is of sound 


| designand incorporates 
the best possible 
| workmanship—yet 
PRICES ARE COMPETITIVE 


with bevel 


CRESSALL 


31 &32 TOWER STREET 
BIRMINGHAM 
Phone: Aston Cross 3463/4 
Grams: Ohmic, Birmingham 


The ‘‘Fluxite Quins’? at work 

** Look what I’ve found,” chuckled EE, 

“A grand job for us, you'll agree, 

Wecan mend it—by gum!” *“ No—by Fluxite—old chum” 

Replied OI “ In two ticks—wait and see!” 

For all SOLDERING work—you need FLUXITE—the paste 
n metals are soldered and 


excepting ALUMINIUM—and can be used with safety on 
ELECTRICAL and other sensitive apparatus. 

With FLUXITE joints can be “‘ wiped ’’ success- 
fully that are impossible by any other method. 
Used for 30 years in Government works. OF ALL 
IRONMONGERS in tins—4d., 8d., 1/4, and 2/8. 
Write for Leaflet. on Case-Hardening Steel and Tempering Tools 

with FLUXITE, also on *‘ Wiped” joints. 
FLUXITE LTD. (Dept. R.E.), Bermondsey St.,S.E.1 


FLUXITE 


Please send us your enquirles—and ask for descriptive literature 


SIMPLIFIES ALL SOLDERING 


ELECTRICAL CONDUITS 
AND FITTINGS. | 


HH 


ENDURING 


LDICK & HILDICK. 


WALSALL TUBE WORKS 


PLECK ROAD. WALSALL. 


London Stores: 9 Howland Mews West, Howland 
Street, W.1 Phone : Museum 6225 


INSULATION is the 
vital factor on which 
depends the effici- 
ency ofall electricity 
supply. Rely upon 
the knowledge and 
experience of spec- 
ialisation. 


From all Electrical Wholesalers and 
Factors 


Manufactured by: 


ROTUNDA LIMITED 
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| 
“tinned.’* For the jointing of lead—without solder ani 
; the ‘running’’ of white metal bearings—without “‘tin- 
ee : the bearing. Itis suitable for ALL METALS— 
These approved and certified Conduits and Z PKNOT We 
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For the proved most Reliable and Efficient 
Electrical 


CONTACTS 


IRIDIO PLATINUM 
Send your SILVER AND ALLOYS 


Enquiries 


* Walter Denis Contacts Ltd. 


(ESTABLISHED 1903) 


Refiners and WALDEN WORKS, HOVE RD. 
Precious Metals ST. ANNES-ON-SEA 


ELECTROLYTIC PLANTS 


FOR PURE HYDROGEN PRODUCTION 


method of hydro- 
gen production 
which safe, eco- 
‘nomical and thoroughly 
dependable is offered 
by KNOWLES 
Electrolytic Plants. The 
plant shown produces © 
1,400 cubic metres of 
hydrogen per hour, 
absorbing 10,000 amps, 
650 volts. 


THE INTERNATIONAL ELECTROLYTIC PLANT Co. Ltd. 


SANDYCROFT, CHESTER K.14 


A 
‘ 
ENGINEERS SPECIALISING SQLELY. IN THE MANUFACTURE OF CONTACTS ce 
/ ~ 
\ 
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Scientifically designed G.E.C. fittings enable the fullest benefit to 
be obtained from Fluorescent tube lighting. 


The best light distribution and proper intensity for given conditions, 
simple installation, easy maintenance, full protection for control 
gear, wiring and tube—are all features which have been admirably 
combined in the G.E.C. unit illustrated (No. F.16957). 


A design which ensures the reflector being evenly illuminated along 
its entire length, since the ends of the tube project through the 
ends of the reflector into the cover which also encloses the lead 
to the holder. 


This fitting is arranged for suspension at 24” centres. 


Advt. of The General Electric Co. Ltd., Head Office, Magnet House, Kingsway, London, W.C.2 
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